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RECOMMENDATIONS. 

Cambridge, Oct. 81, 1834. 
To the Publishers of Emerson's Arithmetic. — Oentlemen — I have exam- 
ined the Third Part of Mr. Emerson's Arithmetic, with gpreat pleasure. The 
perspicuity of its arrangement, and the clearness and brevity of its explana- 
tions, combined with its happy adaptation to the purposes of practical busi- 
ness are its great recommendations. I hope it will soon be introduced intd 
hU our scIkwIs and take place of the ill-digested Treatises, to w^ich oar 
ostructers have hitlierto been compelled to resort. 

Respectfully, BENJAMIN PEIRCE. 

{Frtfesaor qfMatJiemaUes and JVat. Pkilo. Harvard Umvertitf/ ] 

Boston, Not. 10, 1884. 
Messrs. Russell, Odiorne, & Co. — I have carefully examined the Third 
Part of the North American Arithmetic, by Mr. Emerson ; and am so well 
satisfied that it is the best treatise upon the subject, with which I am ac- 
quainted, that I have determined to introduce it as a text-book into my 
school Very respectfully, &c. yours, E. BAILEY. 

[Principal of the Young Ladies* High Sehoolf Boston,} 

Drom the Boston PuUic Schoolmasters* 

Boston, Nov. 16, 1834. 
We have considered it our duty to render ourselves acquainted with the 
more prominent systems of Arithmetic, published for the use of schools, and 
to fix on some work which appears to unite the greatest advantages, and re- 

g>rt the same to the School Committee of Boston, for adoption in the Public 
chools. After the most careful examination, we have, without any hesitan- 
cy, come to the conclusion, that Emerson's North American Arithmetic 
[First, Second, and Third Parts] is the work best suited to the wants of all 
classes of scholars, and most convenient for the purposes of instruction. 
Accordingly, we have petitioned for the adoption of tliis work in the Public 
Schools. P. Mackintosh, Jr. Leyi Conant. 

James Robinson. J. Fairbank. 

Otis Pierce. John. P. Lathrop. 

Abel Wheeler. Abner Forbes. 

Orders of the Boston School Committee. 
At a Meeting of the School Committee, Nov. 18, 1884, 

Ordered, That Emerson's North American Arithmetic, Second and 
Third Parts, be substituted in the Writing Schooki, for Colbum's First Les- 
sons and Sequel.* 

Ordered, That the Arithmetics now in use be permitted to their present 
owners; but that whenever a scholar shall have occasion to purchase a new 
one, the North American Arithmetic shall be required. 

Attest, S. F. M'CLEARY, a€crsUu%, 

*The FiMT Pabt waS'Slready adopted, by a previous order. 




PREFACE. 

The work now presented, is the last of a series of books, 
under the general title of The North American Arith- 
metic, and severally denominated Part First, Part Second, 
and Part Third, ^ 

Part First is a small book, designed for the use of child- 
ren between five and eight years of age, and suited to the 
convenience of class-teaching in primary schools. 

Part Second consists of a course of oral and written ex- 
ercises united, embracing sufficient theory and practice of 
arithmetic Ccft all the purposes of common business. 

Part Third comprises a brief view of the elementary 
principles of arithmetic, and a full development of its higher 
operations. Although it is especially prepared to succeed 
the use of Part Second, it may be conveniently taken up by 
scholars, whose acquirements in arithmetic are considerably 
less than the exercises in Part Second are calculated to a^ 
ford. While preparing this book, I have k^pt in prominent 
view, two classes of scholars; viz. — those who are to prose- 
cute a full course of mathematical studies, and those who 
are to embark in commerce. In attempting to place antie- 
metic, as a science, before the scholar in that light, which 
shall prepare him for the proper requirements of college, I 
have found it convenient to draw a large portion of the ex- 
amples for illustration and practice, from mercantile trans- 
actions; and thus pure and mercantile arithmetic are united. 
No attention has been spared, to render the mercantile 
information here presented, correct and adequate. Being 
convinced, that many of the statements relative to commerce, 
which appear in books of arithmetic, have been transmitted 
down from ancient publications, and are now erroneous, I 
have drawn new data from the counting-room, the insurance 
office, the custom-house, and the laws of the present times. 
The article on Foreign Exchange is comparatively exten- 
sive, and I hope it will be found to justify the confidence of 
merchants. Its statements correspond to those of the British 
* Universal Cambist,^ conformably with our value of foreign 
coins, as fixed by Act of Congress, in 1834. 
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Although a knowledge of arithmetic may, in general, be 
well appreciated as a valuable acquisition, yet the effect 
produced on intellectual character, by the exercises neces- 
sary for acquiring that knowledge, is not always duly con- 
sidered In these exercises, the mental effort required in 
discoveringithetrue relations of the data, tends to strengthen 
the power of comprehension, and leads to a habit of investi- 
gating ; the certainty of the processes, and the indisputable 
correctness of the results, give clearness and activity of 
thought; and, in the systematic arrangement necessary to 
be obsei^ved in performing solutions, the mind is disciplined 
to order, and accustomed to thq^ connected view of things, 
80 indispensable to the formation of a sound judgment. 
These advantages, however, depend on the manner in 
which the science is taught; fmd they are gained, or lost, 
in proportion as the teaching is rational, or superficial. 

Arithmetic, more than any othier branch of learning, has 
suffered from the influence of circumstances. Being the 
vade-mecum of the shop-keeper, it has too often been 
viewed as the peculiar accomplishment of the accountant, 
and neglected by the classical student. The popular sup- 
position, that a compendious treatise can be more easily 
mastered than a copious one, has led to the use of text- 
books, which are deficient, both in elucidation and exer- 
cises. But these evils seem now to be dissipating. — The 
elements of arithmetic have become a subject oi primary 
instruction; and teachers of higher schools, who have adopt- 
ed an elevated course of study, are no longer satisfied wi& 
books of indifferent character. 

It has been my belief, that a treatise on arithmetic might 
be so constructed, that the learner should find no means of 
proceeding in the exercises, without mastering the subject 
\u his own mind, as he advances; and, that he should still be 
etaabled to proceed through the entire course, without requir- 
ing any instruction from his tutor. Induced by this belief, 
I commenced preparing The North American Arithmetic 
about five years since; and the only apology I shall offer, 
for not earlier presenting its several Parts to the public, is 
the unwillingness that they should pass from my hands, 
while I could see opportunity for their improvement. 

Boston, October 1834. F- Emerson. 

A KEY fo this work (for teachers only) is pablisbed separatelj 
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Article I. *^ 

DEFINITIONS OF QUANTITY, NUMBERS, AND 

ARITHMETIC. 

- ., QUANTITY IS that property of any thing which may 
be increased or diminished — it is magnitude or multi' 
tude. It is magnitude whefi presented in a mass or con- 
tinuity ; as, a quantity of water, a quantity of cloth. It 
is muhitude when presented in the assemblage of several 
things ; as, a quantity of pens, a quantity of hats. The 
idia of quantity is not, however, confined to visible ob- 
jects ; it has reference to every thing that is susceptible 
of being more or less. 

NUMBERS are the expressions of quantity. Their 
names are. One, Two, Three, Four, Five, Six, Seven, 
Eight, Nine, Ten, &c. In quantities of multitude. One 
expresses a Unit ; that is, an entire, single thing ; as 
one pen, one hat. Then each succeedmg number ex- 
presses one unit more than the next preceding. In 
quantities of magnitude, a certain known quantity is first 
assumed as a measure, and considered the unit ; as one 
gallon, one yard. Then each succeeding number ex- 
presses a quantity equal to as many times ^e unit, as the 
number indicates. Hence, the value of any number de- 
pends upon the value of its unity. 

When the unit is applied to any particular thing, it is 
called a concrete unit ; and numbers consisting of concrete 







6 ARITHMETIC. II 

units are called concrete numbers : for example, one dollar, 
two dollars. But when no particulai* thing is Indicated 
bj the unit, it is an abstract unit; md hence arise abstract 
numbers: for example, one and one make two. 

Without the use of numbers, we cannot know precise- 
ly how much any quantity is, nor make any exact com- 
parison of quantities. And it is by comparison only, that 
we value all quantities; since an object, viewed by itself, 
cannot be considered either great or small, much or lit- 
tle; it can be so only in its relation to some other object, 
tliat is smaller or greater. 

ARITHMETIC treats of numbers: it demonstrates 
their varfl^us properties and relations; and hence it is 
called the Science of numbers. It also teaches the 
methods of computmg by numbers; and hence it is call- 
ed the Art of numbering. 



II 

NOTATION AND NUMERATION. 

Notation is the writing of numbers m numerical char- 
acters, and Numeration is the reading of them. 

The method of denoting numbers first practised, jg^ 
undoubtedly that of representing each unit by a separate 
mark. Various abbreviations of this method succeeded; 
such as the use of a single character to represent Jive^ 
another to represent teuj &c.; but no method was found 
perfectly convenient, until the Arabic figures or digits, 
and DECIMAL system now in use, were adopted. These 
figures are, 0, 1,2, 3, 4, 5, 6, 7, 8, 9; denoting respec- 
tively, nothiAg, one unit, two units, three units, &c. 

To denote numbers higher than 9, recourse is had to a 
law that assigns superior values to figures, according to the 
4>rder in which they are, placed, viz. Any figure placed 
to the left of another figure y expresses ten times the qiuintity 
that it would express if it occupied the place of the latter. 
Hence arise a succession of higher orders of units. 

As an illustration of the above law, observe the dif- 
fer >nt quantities which are expressed by the figure 1* 
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Wl?en standing alone, or to the right of other figures, 1 
represents 1 unit of the first degree or order; when stand- 
ing in the second place towards the left, thus, 10, it 
represents 1 ten, which is 1 unit of the second degree; 
when stgjiding in the third place, thus, 100, it represents 
1 hundred, which is 1 unit of the third degree; and so on. 
The zero or cipher (0) expresses nothing of itself, being 
employed only to occupy a place. 

The units of the second degree, that is, the tens, are 
denoted and named in succession, 10 ten, 20 twenty, 30 
thirty, 40 forty, 50 fifty, 60 sixty, 70 seventy, 80 eighty, 
90 ninety. The units of the third degree, that is, the 
hundreds, are denoted and named, 100 one hurfBred, 200 
two hunted, 300 three hundred, and so on to 900 nme 
hundred. The numbers between 10 and 20 are denoted 
and named, 11 eleven, 12 twelve, 13 thirteen, 14 four- 
teen, 15 fifteen, 16 sixteen, 17 seventeen, 18 eighteen, 
19 nineteen. Numbers betwe^ all other tens are de* 
noted in like manner, but thuBir names are compounded of 
the names of their respective units; thus, 21 twenty-one, 
22 twenty-two, 23 twenty-three, &c.; 31 thirty-one, 32 
thirty-two, &c. &c. This nomenclature, although not 
very imperfect, might be rendered more consistent, by 
sutetituting regular compound names for those now ap- 
plied to the numbers between 10 and 20. This alter- 
ation would give the names, 11 ten-one, 12 ten-two, 13 
ten-three, &c. 

As the first three places of figures are appropriated to 
simple units, tens, and hundreds, so every succeeding three 
places are appropriated to the units, tens, and hundreds 
of succeeding higher denominations. For ill^tration, see 
the following table. 
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By continuing to adopt a new name for every three 
degrees of units, the above table may be extended indef- 



8 ARITHMETIC, XL 

initelj. Formerly, the denominations higher than thousands 
were each made to embrace six degrees of units; taking in, 
thousands, tens of thousands, and hundreds of thousands. 
The mode of applying a name to every three degrees, 
however, is now universal on the continent of Europe, 
and is becoming so in England and America. 

The learner may denote in figures, the following num- 
bers, which are written in words. 

Example 1 . Four hundred seventy-eight million, two 
hundred forty-one thousand, and one hundred. 

2. Seven million, six hundred ninety-two thousand, 
and eigh^-nine. 

3. Nineteen million, twenty thousand, and five. 

4. Eight hundred billion. 

5. One billion, six hundred forty-four thousand, five 
hundred and thirteen. 

6. One trillion, five hundred thirty-four billion, three 
million, eighteen thousand, and four. 

7. Two hundred billion, sixteen thousand and one. 

8. Eleven billion, one million, and sixty. 

9. Five trillion, eight billion, four million, nine thou- 
sand, and seven. 

10. One hundred trillion, twenty billion, three Ijp- 
dred million, two thousand, and four. 

11. Thirty-onQ trillion, five hundred, and sixty. 

12. Six quadrillion, two hundred and fourteen trillion. 

13. Two hundred forty-nine quadrillion, seventy-five 
thousand, and twenty-two. 

14. Forty-six quintillion, one quadrillion, nineteen bil 
lion, seven hundred and eight. 

15. Nine hundred sextillion, three hundred twenty- 
five trillion, two thousand, and fourteen. 

INDICATIVE CHARACTERS OR SIGNS. 

The sign-}- (plus) between numbers, indicates that 
they are to be added together; thus, 3+2 is 6. 

The sign — (minus) indicates, that the number placed 
after it, is to be subtracted firom the number placed be- 
fore *t; thus, 6 — 2 is 3. 
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The sign X {into) indicates thact one number is to oe 
multiplied into another; thus, 4X3 is 12. 

The sign -f- (by) indicates tfiat the number on the left 
hand is to be divided by the number on the right hand; 
thus, 12-7-3 is 4. 

The sign = {equal to) indicates that the number before 
It, is equal to the number after it; for example, 4+2= 6, 
6_2=:4. 5X3=15. 15^3=5<:5. 



III. 

ADDITION. 

Addition is the operation by which two or more num- 
bers are united in one number, called their sum. It is the 
first and most simple operation in arithmetic, effecting the 
first and most simple combination of quantities. 

The primary mode of forming numbers, by joining one 
unit to another, and, this sum to another, and so on, ex - 
hibits the principle of addition. When numbers, which 
are to be added, consist of units of several degrees, such 
as tens, hundreds, &c., it is found convenient to add 
together the units of each degree by themselves; and 
since ten units of any degree make one unit of the next 
.higher degree, the number of tens in the sum of each 
degree of imits is carried to the next higher degree, and 
added thereto. 

RULE FOR ADDITION. Write the numbers^ units un- 
der units J tens under tens^ ^c. Md each column sep- 
arately ^ beginning with the column of units. When the 
sum of any column is not more than 9, write it under 
the column: when the sum is mor'e than 9, write only the 
units^ figure under the column^ and carry the tens to the 
next column. Finally , write down the whole sum of the 
left hand column, 

1. What is the sum of 370 + 90264 + 1470+40060!* 

2. What is the sum of 4000+570+99 + 54+273+ 
69073 +4000+ 6 1998 +752 } 



10 ARITHMETIC. IV. 

3- What is the sum of 243 + 6021 + 7628 +927+64 
+6823+742+796 + 6009 + 326 +7426 + 31186 + 
987+6964+2748? ' 

4. What is the sum of two thousand and seven, forty- 
four million five hundred and sixty-one, one hundred mil- 
lion, six billion twenty-eight thousand and eleven ? 



IV- 

SUBTRACTION. 

Subtraction is the operation by which one number 
is taken from another. 

The number from which another is to be taken is 
called the minuend j and the number to be taken is called 
the svhtrahend. The number resultmg from the oper- 
ation shows the remainder of the minuend, after the 
subtrahend has been taken out; it also shows the differ^ 
ence between the minuend and subtrahend, or the excess 
of the former above the latter. The subtrahend and re- 
mainder may be considered the two parts into which the 
minuend is separated by the operation; and in this view, 
subtraction is the opposite of addition, in as much as 
addition unites several quantities in one sum, and subtrac- 
tion separates a quantity into two parts. 

Subtraction is performed by taicing the units of each 
degree in the subtrahend, from those of corresponding 
degree in tlie minuend, and severally denoting the re- 
mainders. When the units of any degree in the subtra- 
hend exceed those of the same degree in the minuend, 
we mentally join one unit of the next higher degree to 
the deficient place in the minuend, and consider the 
units of the higher degree to be one less than they are 
denoted: this process is the reverse of carrying in 
Rddition. One other method may be adopted in tlus 
case; viz. Increase both the minuend and subtrahend, 
by mentally adding ten to the deficient place in the 
former, and, one to the next higher degree of units in 
the latter. This method is justified by the self-evident 
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truth, that, if two unequal quantities be equally increased, 
their difference is not thereby altered. 

RULE FOR SUBTRACTION. Write the smaller number 
under the greater^ placing units under units^ ^c. Be- 
gin with the unitSy and subtract each figure in the lower 
number from the figure over it. When a figure in the 
upper number is smaller than the figure under it, consid^ 
er the upper figure to be 10 more than it is, and the next 
upper figure on the left hand^ to be 1 less than it is. 

PROOF. Md together the remainder and the smaller 
number: their sum will be equal to the greater number^ 
if the work be right. 

1. What is the difference between 70240 and 69418.? 

2. How much is the excess of the number 482724 
above the number 194750.'* 

3. Suppose 4790*21 to be a minuend, and 38456 
the subtrahend; how much is the remainder.'* 

4. 905106392—904623724=.? 

5. Subtract fifty-one thousand from one hundred bil- 
lion, eighteen thousand, five hundred and one. 



V. 
MULTIPLICATION. 

Multiplication is the oper^ition by which a number 
is produced, equal to as many times one given number, 
as there are units in another given number. It is an 
abridged method of finding the sum of several equal 
quantities, by repeating one of those quantities. 

The number to be multipHed or repeated is called the 
multiplicand; it may be viewed as one of several equal 
quantities, whose sum is to be produced by the operation. 
The number to multiply by is called the multiplier 
it indicates how many such quantities as the multipUcand 
are to be united, or, how many times the multiplicand is 
to be repeated. The number resulting from the operation 
b called the product. 
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The multiplicand and multiplier, considered as con- 
curring to form the product, are called factors of the 
product. Either factor may be used as the multiplier 
of the other; that is, the multipUcand and multipUer may 
change places, and the product will be still the same 
For example, 4 X 3=12. 3 X 4=12. 

When a product arises from more than two factors, 
the numbers may be denoted thus, 6X3 X 6 = 90; but, 
in forming the product, a distinct operation is necessary to 
brmg in each factor, after the first two. The numbers, 
6, 3, 6, would, therefore, be multiplied into each other 
thus, 6X3=18; 18X5=90. 

Factors may be arranged in any succession whatever, 
since the mere order in which they are brought into the 
operation cannot affect their final product. For exam- 
ple, 5 X3X4=60. 4X3X6=60. 3X5X4=60. 

The products of small numbers may be committed to 
memory; but when the product of factors consisting of 
several figures is required, it is necessary to multiply 
each figure in the multiplicand by each figure in the 
multiplier, and denote the several products in such order 
that they shall represent their respective values. When 
simple units are employed as the multipUer, the product 
of each figure in the multiplicand is of the same degree 
as the figure multiplied; that is, units multiplying units 
give units, units multiplying tens give tens, units multi- 
plying hundreds give hundreds, &c. When tens are 
employed as the multiplier, the product of each figure 
in tne multiplicand is one degree higher than the figure 
multiplied; that is, tem» multiplying units give tens, tens 
multiplying tens give hundreds, tens multiplying hundreds 
give thousands, &c. When hundreds are employed as 
the multiplier, the product of each figure in the multi- 
plicand is two degrees higher than the figure multipUed • 
and so on. 

RULE FOR MULTIPLICATION. WHte the multiplier 
under the multiplicand ^^ placing units under unitSy ^c. 

When there is but one figure in the multiplier ^ begin 
uith the unitSy multiply each figure in the multiplicand 
separately^ and place each product under thefigur$ in 
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Me multiplicand from which it arose; observing to earrry 
tketens to the left as in addition. 

When there is more than one figure in the mnUiplierj 
multiply by each figure separately^ and write its product 
in a separate line^ placing the right hand figure of each 
line under the figure by which you multiply ; and finally , 
add together the several products. The sum will b€ 
the whole prodiut. 

Abbreviations of the above rule may frequently be 
adopted, as foUows. 

When there are ciphers standing between other fig 
wres^ in the multiplier ^ they may be disregarded. 

When ciphers stand on the right of either factor, or 
bothy they may be disregarded till the multiplication is 
performed J and then annexed to the product. 

When either factor is 10, 100, 1000, ^c, merely 
place the ciphers in this factor on the right hand of the 
other factor^ and it becomes the product. 

When the multiplier is a number that can be produc- 
ed by multiplying two smaller numbers together^ muUi' 
ply the multiplicand first by one of the smaller numbers^ 
an^ the product thence arising by the other. 

1. Suppose 479265 to be a multiplicand, and 9236 
the multiplier; how much is the product ? 

2. Suppose 26537 to be one factor, and 873643 
another; how much is their product ? 

3. Suppose the numbers 725, 38046 and 91, to ba 
factors; how much is the product ? 

4. What is the product of 69892 X 4003 ? 
6. What is the product of 248000 X 9400 ? 

6. What is the product of 24 X 300 X 13 X 10002 ? 

7. Multiply one hundred five million, by one thousand* 

For the purpose of determining whether any error has 
happened in the process of multiplication, die following 
memod of trial, which depends on the peculiar properly 
of the number 9, and which is called casting out the 
ntnet, may be practised. 

Add together the figures of the product, horiaontaOf ^ 

2 
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rejecdiig or dropping the number 9 as often as the sum 
amounts to that number, and proceeding with the excess, 
and finally denote the last excess. Perform the same 

. operation upon each of the factors ; then multiply together 
ihe excesses of the factors, and cast out the nines from 
their product. If the excess of this smdler product be 
equal to the excess of the larger product first found, the 
work may be supposed to be right. It is, however, to 
be observed, that, although this test furnishes satisfactory 
evidence of the correctness of an operation, it is not an 
infallible proof; for, if a product chance to contain an 
error of just 9 units of any degree, the excess of its 
horizontal sum is not thereby altered. 

In order to perceive why the excess above nines found 
in the horizontal sum of a product, must be equal to the 
excess found in the product of the excesses of the fac- 
tors, observe that, by the law of notation, a figure is 

♦ increased nine times its value by its removal one place 
to the left; and hence, however far a figure is removed 
from the place of units, when its nines are excluded, its 
remainder can be only itsetf. Therefore, any number, 
and the horizontal sum of its figures, must have equal 
remainders when their nines are excluded. Tliis being 
understood, observe that, since factors composed of 
entire nines will give a product consisting of entire nines, 
it follows, that any excess above nines in a product, 
must arise from an excess above nines in the factors. 
Therefore, the product of the excesses of the factors, 
must contain the same excess that is contained in the 
product of the whole factors. 



VI. 
DIVISION. 

Division is the operation by which we find how many 
times one number is contained in another. It is the con- 
verse of Ksultiplication; the product and one factor being 
l^ven, and vs'e other factor resulting firom the operation 
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The number which corresponds to the product in 
multiplication, is the number to be divided, and is called 
the dividend. The given factor is the number to divide 
by, and is called the divisor. The factor to be found, 
that is, the number which shows how many times the 
dividend contains the divisor, is called the quotient. 

As multiplication has been shown to proceed from 
addition, so division may be shown to proceed from 
subtraction. If we repeatedly subtract the divisor from 
the dividend till the latter is exhausted, the number of 
subtractions perforriaed will answer to the number of 
units in the quotent For example, if the dividend be 
24, and the divisor 6, the quotient may be found by sub- 
traction thus, 24 — 6=18, 18—6=12, 12—6 = 6, 
6 — 6=0. Here 6 is subtracted four times from 24, 
and there is notliing remains; therefore, 4 is the number 
of times tliat 6 is contained in 24. In division, this oper- 
ation is denoted thus, 24-5-6=4; or thus, ^=4. 

Division not only investigates the number of times the 
dividend contains the divisor, but it also serves to divide 
the dividend into as many equal parts as the divisor con- 
tains units; the quotient being one of these parts. This 
effect of the operation may be understood by consider- 
ing, that, since the divisor and quotient are factors of the 
dividend, they must each indicate how many of the other 
the dividend contains. 

It may be observed, that all the preceding operations 
begin at the place of simple units; division, however, 
must begin at the highest degree of units; for, the number 
of times that the divisor is contained in the higher units 
of tlie dividend must be taken out first, in order that any 
remainder, or excess above an exact number of times, 
may be carried down to the lower degrees- of units, and 
divided therewith. 

When the divisor is not contained an exact number 
of times in the dividend, there will be a remainder at the 
end of the operation. This remainder, being a part of 
the dividend, is to be divided; but its quotient will be 
smaller tlian a unit, since a quantity in the dividend just 
equal to the divisor, gives only a unit in the quotient. 



16 AEITHMETIC. VI. 

*' QiMUQtities smaller than a unit, that is, parts of a umt, are 
called Fractioivs. Such quantities are commonly ex- 
pressed hj two numbers, placed one above the other 
with a line between them, thus ^ . The lower number, 
called the denominator^ shows how many equal parts the 
unit is divided into; and the upper number, called the 
numerator f shows how many of the equal parts are em- 
braced in the fraction. When the unit is divided into 
two equal parts, the parts are called halves; when divided 
into three equaJ parts, the parts are called thirds; when 
divided into four equal parts, the parts are called /our^A^; 
and so on; the number of the denominator giving the 
name. For example, if the unit be divided into five equal 
parts, one of the parts is denoted thus, j , and called one- 
fifth; two of the parts, thus, f , and called two-fifths; and 
so on. In this method, the unit may be divided into any 
jiumber of equal parts, and any number of such parts may 
be denoted. 

With this elementary view of fractions, it may be per- 
ceived, that when there is a remainder of 1 unit, it is to 
be divided into as many equal parts as there are units in 
the divisor, and one of these parts is to be annexed to 
the quotient. This is performed by merely writing the 1 
as a numerator, and the divisor as the denominator, on 
the right of the quotient. If the remainder be 2 units, 
there will be 2 such parts of a unit as the divisor indicates 
to be annexed to the quotient, and, therefore, the nume- 
rator will be 2. If the remamder be 3 units, the numera- 
tor will be 3; and so on. Hence, whatever the remainder 
may be, it becomes, in the quotient, the numerator of a 
fraction, the divisor being the denominator. 

RULE FOR DIVISION. When the divisor does not ex- 
ceed 9, draw a line under the dividend, find how many 
times the divisor is contained in the left hand figure, or 
two left hand figures of the dividend, and write the figure 
expressing the number of times underneath: if there he a 
remainder over, conceive it to be prefixed to the next fig' 
urp of the dividend, and divide the next figure as before* 
Thus proceed through the dividend. 

When the divisor is more than 9, find how many times 




VI. DIVISION. 17 

UU contained in the fewest figures that will cointain it^ 
on the left of the dividend ^ write the figure expressing 
the number of times to the right of the dividend^ for the 
first quotient figure ; multiply the divisor by this figure, 
and subtract the product from the figures of the dividend 
considered. Place the next figure of the dividend on the 
right of the remainder, and divide this number as before. 
Thus proceed through the dividend. If there be a final 
remainder, place it as a numerator, and the divisor as a 
denominator, on the right of the. quotient. 

PROOF. Multiply the whole numbers of the divisor and 
quotient together, and to the product add the numerator 
of any fraction in the quotient: the sum will be equal to 
the dividend, if the work be right. 

Abbreviations of the above rule may frequently be 
adopted, as follows: 

When' there are ciphers on the right hand of a divisor, 
cut them off, and omit them in the operation; also cut off 
and omit the same number of figures from the right hand 
of the dividend. Finally, place the figures cut off from 
the dividend, on the right of the remainder. 

When the divisor is 10, 100, 1000, ^c, cut off at 
many figures from the right hand of the dividend as 
there are ciphers in the divisor; the other figures of the 
dividend will be the quotient, and the figures cut off will 
be the remainder. 

When factors of the divisor are known, divide the 
dividend by one of these factors, and the quotient thence 
arising by the other: the last quotient will be the true 
one. To find the true remainder, multiply the last re^ 
mainder by the first divisor, and to the product add the 
first remainder. 

1. Divide 4062900311 by 9, and prove the operation. 

2. How many times is 502 contained in 74260710? 

3. Suppose 52076348 to be a dividend, and 8649 the 
divisor; what is the quotient? 

4. If 26537009535 be divided into 27856 equal parts, 
what will be one of those parts? 

5. Divide 16500269842 by 86000 ; abbreviating. 

3* 
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6. Divide 8065743994 bjr lOQOO ; bj ab^eria^ii. 

7. Divide 290516 by 63 ; using factors of tlie divisor 

8. a42375800392 -r- 5274 = what number? 



TIL 
PROPERTIES OP NUMBERS. 

Before proceedmg to examine the properties of nunoH 
bers, a few arithmetical terms, which we shall here 
collect and define, should be perfectly understood. As 
atn exercise in this article, the learner may give, upon his 
slate, ac example of each term defined, and each prop- 
erty described. 

A UNIT, or UNI TV, is any thing considered individual- 
ly, without regard to the parts of which it is composed. 

An INTEGER is either a unit or an assemblage of units; 
8hd a FRACTION is £toy part or parts of a unit. 

One number is said to measure another, when it 
divides it without leaving any remainder. 

A number, which divides two or more numbers with- 
out a remamder, is called their common measure. 

When a number can be measured by another, the for- 
mer is called the multiple of the latter* 

If a number can be measured by two or more numbers, 
it is called their common multiple. 

A COMPOSITE NUMBER is that which can be measured 
by some number greater than unity. 

The ALIQUOT PARTS of a number, are the parts by 
which it is measured, or into which it can be divided. 

An EVEN NUMBER is that which can be measured, or 
exactly divided by 2. 

An ODD NUMBER is that which cannot be measured 
by 2; it differs from an even number by 1. 

A PRIME NUMBER is that which can only be measur- 
ed by unity, that is, by 1-. 

One number is prime to another, when unity is the 
only number by which both can be measured* 
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A &4}i7AKB NUMBER IS the product of two equd lac* 
tors; or, the product of a number multiplied by itself. 

The SQUARE ROOT is the number, which, beii^ mul- 
tiplied hj itself, produces the square number. 

A CUBE is the product of three equal factors; or^ the 
product of a number twice multiplied by itself. 

The CUBE ROOT is the number, which, being twice 
multiplied by itself, produces the cube. 

Property 1. The sum, or the difference of any two 
even numbers, is an even number. 

Prop. 2. The sum, or difference, of two odd num« 
bers is even; but the sum of three odd numbers is odd. 
. Prop. 3. The sum of an even number of odd num- 
bers is even; but the sum of an odd number of odd num* . 
bers is odd. 

Prop. 4. The sum, or the difference of an even num- 
ber and an odd number, is odd. 

Prop. 5. The product of an even, and an odd num- 
ber, or of two even numbers, is even. 

Prop. 6. An odd number cannot be divided by an 
even number, without a remainder. 

Prop. 7. A square number, or a cube niflnber, aris- 
'mg from an even root, is even. 

Prop. 8. The product of any two odd numbers is 
an odd number. 

Prop. 9. The product of any number of odd num- 
bers is odd: hence the square, and the cube of an odd 
number are odd. 

Prop. 10. If an odd number measure an even num- ^ 
ber, it will also measure the half of it. 

Prop. 11. If a square number be either multiplied op 
divided by a square, the product or quotient is a square. 

Prop. 12. If a square number be either multiphed 
or divided by a number that is not a square, the product 
or quotient is not a square. 

Prop. 13. The difference between an integral cube 
and its root, is always divisible by 6. 

Prop. 14. The product arising from two different 
prime numbers cannot be a square. 
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Prop. 15. The product of no two different numbers, 
prime to each other, can make a square, unless each of 
those numbers be a square. 

Prop. 16. Every prime number above 2, is either 1 
greater or 1 less than some multiple of 4. 

Prop. 17. Every prime number above 3, is either 1 
greater or 1 less than some multiple of 6. 

Prop. 18. The number of prime numbers is unlimit- 
ed. The first ten are, 1, 2, 3, 6, 7, 11, 13, 17, 19, 23. 
The learner may find the succeeding ten. 



VOL 

PROBLEMS. 

A PROBLEM is a proposition or a question requiring 
something to be done; either to investigate some truth or 
property, or to perform some operation. 

The following Problems and Rules are founded in the 
correspondence of the four principal operations of arith- 
metic; viz. Addition, Subtraction, Multiplication, and 
Division. 

PROBLEM I. The sum of two numbers, and one ot 
the numbers being given, to find the other. RULE. Sub' 
tract the given number from the given sum; the remain" 
der will be the number required. 

1. Suppose 37486 to be the sum of two numbers, one 
of which is 8602; what is the other? 

2. 33000 news-papers are sold in London, daily: of 
these, 17500 are morning papers, the rest, evening: now 
many of the latter.^ 

PROBLEM II. The difierence between two numbers, 
and the greater nimiber being given, to find the smaller. 
RULE. Subtract the difference from the greater number, 
the remainder will be the number required. 

3. If 1406 be the difference between two numbers, 
and the greater niunber be 4879, what is the smaller ? 
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4. Tfae ar^i of North and Soudi JUnerica is 11 
square miles: that of North Amevca^ 11000000: what 
is that of South America? 



PROBLEM III. The difference between two numbers^ 
and the smaller number being given, to find the greater. 
RULE. Md the smaller number and tke difference 
together; the sum will be the number required, 

5. Suppose 86974 to be the difference between two 
numbers, and the smaller number to be 7064; what is 
the greater number? 

6. The British House of Lords consists of 427 mem- 
bers; the number in the House of Commons is 131 great- 
er. How many are there in the House of Commons? 

PROBLEM jy. The sum and difference of two num- 
bers being given, to find the numbers, rule, Sub^ 
tract the difference from the sumy and divide the re^ 
mainder by 2; the quotient toill be the smaller number. 
Then add the given difference to the smaller number, 
and, this sum mil be the greater number, 

7. What are the two numbers whose sum is 1094, and 
whose difference is 1&4? 

8. The United States Congress, consisting of a Sen- 
ate and House of Representatives, has 288 members. 
The House has 192 members more than the Senate. 
How many in each branch? 

PROBLEM v. The product of two factors, and one 
of the factors being given, to find the other, rule 
Divide the jn'oduct by the given factor, and the quotient 
will be the required factor, 

9. 1246038849 is the product of some two numbers, 
one of which is 269181: what is the other? 

10. Suppose a session of Congress which continues 
180 days, to cost 504000 dollars; what is the expense 
per day, to the United States? 

PROBLEM VL The dividend and quotient being given 
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to find the divisor. RULE, Divide the dividend by the 
given quotienty and Ihe quotient thence arising wiU be 
the number sought. 

11. Suppose 101442075 to be a dividend, and 4025 
the quotient; what is the divisor ? 

12. 171 55 pounds of beef havmg been equally divided 
among a number of soldiers, each one found that his 
share was 47 pounds. What was the number of soldiers ? 

PROBLEM VII. The divisor and quotient bemg given, 
to find the dividend, rule. Multiply the divisor and 
quotient together; the product will be the required div^ 
idend. 

13. If 800027 be a divisor, and 97563 the quotient, 
what number is the dividend } 

14. A quantity of beef was divided equally among 
2742 soldiers, and each soldier received for his share 
152 pounds. What quantity was divided } 

PROBLEM VIII. The product of three factors, and 
two of those factors being given, to find the third factor. 
RULE. Find the product of the two given f actor s^ and 
by this number divide the given product; the quotient 
mil be the factor required. 

15. Suppose the product of three factors to be 1344, 
one of these factors being 12, and another 8; what is the 
third factor ^ 

16. How many days will 9720 pounds of hay last 12 
horses; allowing each horse to eat 45 pounds a day ? 

PROBLEM IX. Two numbers being given, to find their 
greatest common measure; that is, the greatest number 
which will divide them both without a remainder. RULE. 
Divide the greater number by tb^ smaller^ and this di" 
visor by the remainder^ and thus continue dividing the 
last divisor by the last remainder^ till nothing remains 
The divisor last used will be the number required. 

When the greatest common measure of more than two 
numbers is required, firsty find the greatest common mea' 
sure of any two of the numbers^ then find the greatest 




b 



VIII. PROBLEMS. 23 

common measure of the number found and another of the 

fiven numbers, and thus proceed, till all the given ntim- 
ers are brought in, 

17. What is the greatest common measure of 918, 
1998, and 522 ? 

918)1998(2 64)522(9 

1836 486 

162)918(5 36)54(1 

810 36 



108)162(1 18)36(2 

108 36 

54)108(2 

108 Ms. 18. 

The truth of the rule in this problem will be discovered 

by retracing the first of the above operations, as follows. 

Since 54 [the last divisor] measures 108, it also measures 

108 + 54, or 162. Again, since 54 measures 108 and 

^|||62, it also measures 5X162 -f-108, or 918. In the 

^JPKune manner it will be found to measure 2 X 918 + 162, 

or 1998. Therefore, 54 measures both 918 and 1998. 

It is also the greatest common measure; for, suppose there 

be a greater — then, since the greater measures 918 and 

1998, it also measures the remainder, 162; and since it 

measures 162 and 918, it also measures die remainder 

108; in the same manner it will be found to measure th^ 

vjremamder, 54; that is, the greater measures the less, 

* "'%hich is absurd. 

18. What is the greatest conmion measure of the num- 
bers, 323 and 425 ? 

19. What is the greatest conmion measure of 2310 
and 4626 ? 

20. What is the greatest common measure of 1092, 
1428, 1197 and 805? 

21. Suppose a hall to be 154 feet long, and 55 wide; 
what is the length of the longest pole, that will exactly 
measure both the length and width of the hall ? 

22. A owns 720 rods of land, B owns 336 rods, and 
C 1736 rods. They agree to divide their land into equal 
bouse lots, fi;dng on the greatest number of rods ^f^^" ^' 
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that wiD allow each owner to lay out all bis land. How 
many rods must there be in a lot ? 

PROBLEM X. Two or niore numbers being given, to 
find theu: least common multiple; that is, the least num-* 
ber that will contain each of the gi^cn numbers a whole 
number of times. RULE. Divide two or more of the 
given numbers by any prime number that will measure 
them^ repeat the operation upon the quotients and undi- 
vided numbers^ and thus continue j till they become prime 
to each other. Multiply the several divisors^ the last 
quotients^ and undivided numbers together; the product 
will be the least common multiple. 

If, among the numbers to be divided, any number is a 
measure of another, the measurmg number may be re- 
jected; that is, dropped from the operation. 

It is obvious, that one number is the multiple of another^ 
when the former contains all the factors of the latter. 
The factors of 6 are 3 and 2, and the factors of 9 are 3^^ 
and 3. Now 54 contains all these factors, (3X2X3 ^HP 
3=54), and 54 is a common multiple of 6 and 9, but it^^ 
is not their least common multiple — it is 3 times as great . « 
as the leasts owing to the existence of the factor, 3, in 
both 6 and 9. Hence we observe, that a common factor 
of two or more numbers must enter but once ijtito the 

fultiplication, to give the least common multiple. The 
>ove rule efiecfs the necessary exclusion. ' ^ 

23. What is the least common multiple of 12, 25, SO^ m 
and 45. 



8 ) 12 25 30 45 

6 ) 4 25 10 15 

4 5 2 3 

8X5X4X5X3=900 



We find, after dividmg 
twice, that 4 and 2 ap- 
pear; aud, by dropping 
the 2 because it measures 
the 4, we avoid another 
division. •Ans. 900. 



24. What is the least common multiple of 6, 10, 16, 
and 20 1 

25. WhsA is the least common multiple of 25, 35, 60, 
and 72? 
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26. What is the least common multiple of 105, 140, 

27. What is the least common multiple of IS, 82, 94, 
7i36^ and 356 ? 

28. Allowing 63 gallons to fill a hogshead, 42 a tierce, 
and 32 a barrel, what is the smallest quantity of molasses, 
that can be first shipped in some number of full hogs- 
heads, then discharged and reshipped in some number of 

^ full tierces, and sigain discharged and reshipped in some 
nmdSer of full barrels ? 

29. A certain fiour dealer, who purchased his flour 
from a mill on the opposite side of a river, owned four 
boats, one of which would carry 8 barrels of flour, another 
9, aoother 15, and another 16. What is the smallest 
number of barrels he could purchase, that would make 
some number of full freights for either of the boats ? 



IX. 

COMPOUND NtJMBERS. 

Compound Numbers are those which are employed 

to express quantities that consist df several denominations; 

each denomination being denoted separately. Under this 

head are classed, all the subdivisions of measures; of 

"^^l^length, surface, solidity, weights, money, time, &c. 

The following t abtgs of denominations of compound 
numbers, show howMlby units of each lower denomina- 
tion are equal to a ui^^^ ^^^ °^^^ higher, and, exhibit 
eachi^wer denomination as a fraction of the next higher 

MONEY, WEIGHTS, AND MEASURES. 

t 

ENGLISH MONET. 

The denominations of English Money are, the pounds 
£, the shillmg, ^., the penny, d., and the farthing, qr. 



4 farthings = 1 d. 

12 pence ......... = 1 s. 

SO shillings = 1,£. 11 Is =5^ of 1 ^ 

3 



1 qr = J of 1 d. 

Id =T5 of ^ s. 
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TROT WEIGHT. 

. The denominations of Troy Weight are, the pound, tt., 
the ounce, oz., the pennyweight, dwt.^ and the grain, gr. 

24 grains = 1 dwt. Igr. ... xs-^o{ Idwt. 

20 pennyweights . . . = 1 oz. 1 dwt. . . == ^^of 1 oz. 
12 ounces = llb. loz. ..=-^ of lib. 

AVOIRDUPOIS WEIGHT. 

The denominations of Avoirdupois Weight are, the ton, 
T., the hundred-weight, cwt., the quarter, qr. the pound, 
lb. J the ounce, oz., and the dram, dr. 

1 dr. • . • = -^ of 1 oz. 



16 drams = 1 oz. 

16 ounces = 1 lb. 

26 pounds = 1 qr. 

4 quarters = 1 cwt. 

20 hundred-weight . = 1 T. 

apothecaries' weight. 

The denommations of Apothecaries' Weight are, the 

pound, lb, the ounce, §, the dram, Sj the scruple, B^ 

and the grain, gr. 



loz. ... =-^of lib. 
lib. . . .rrs^^of Iqr. 
1 qr. . . . = ^ of 1 cwt. 
Icwt. ..=5i^of IT. 



20 grains 

3 scruples 
' 8 drams 
12 ounces 



= 19. 

= 15. 
= 15. 

= lft. 



1 gr. . . . . = 5^5 of 1 3, 

19 = ^ of 13. 

15 = I of 1 g. 

15 =i^oiiJb. 



' cloth measure. 
The denominations of Cloth Measure are, the French 
ell, JFV. e., the English eU, E. e., the Flemish ell^ FL e., 
the yard, yd.j the quarter, ^r,, and the nail, na. 
4 nails 

4 quarters 

3 quarters 

5 quarters = 1 E. e. 

5 quarters =1 Fr.n. 



= lqr 
= lyd. 
= lPl.e. 



1 na. . . = ^ of 1 qr. 

*^ . . = I of 1 yd. 
f ..=|.of IFl. e. 
. . . = I of IJE. e. 
. . = -i of 1 Fr. e. 



1 Iqr. 



DR7 MEASURE. 



The denominations of Dry Measure are, the bushel, 
6ti., the peck, pk.^ the gallon, gal.^ the quart, qt.^ and 
the pint*, pt. 



2 pints = 1 qt. 

4 quarts = 1 gal. 

8 quarts = 1 pk. 



4 pecks 



= lbu«i| Ipk. 



Ipt. 
Iqt. 
Iqt. 



. . . . = ^ of 1 qt. 
. . . . r=c I of 1 gal. 
. ... =3 4 of Ipk. 
• . • • =s 4- of 1 bu* 





COMPOUND NVMBEAS. 



87 



m 



WINE MEASURE. ~ ~S 

The denominations of Wine Measure are, the tun, T., 
the pipe, p., the puncheon, pun.^ the hogshead, hhd.y the 
tierce, Her.j the barrel, iZ., the gallon, gal.j the quart, 
qt. the pint, pt. and the gill, gi. 



= lpt. 
= lqt. 
= lgal. 
= lbl. 
= 1 tier. 



4 gills . . 

2 pints . . 

4 quarts . 
31^ gallons 
42 gallons . 

63 gallons = 1 hhd. 

84 gallons = 1 pun. 

126 gallons = 1 p. 

2 pipes = 1 T. 

BEER MEASURE. 

The denominations of Beer Measure are, the butt, 6<., 
the hogshead, AAcI., the barrel, 62., the kilderkin, kiL^ the 
firkin, [^r., the gallon, gaL^ the quart, jt., and the pint, pt. 



Igi. .. 


Ipt. .. 


1 qt. . . 


1 gal. . . 


Igal. . . 


Igal... 


Igal. .. 


Igal. .. 


Ip. • • 



of 1 pt. 

of 1 qt. 

of 1 gal. 
= ^of Ibl. 
= Jjof Itier. 
= ^of Ihhd- 
= ^ of 1 pun. 

= i of IT. 



2 pints = 1 qt. 

4 quarts = 1 gal. 

9 gallons = Ifir. 

2 firkins = 1 kil. 

2 kilderkins = 1 bl. 

3 kilderkins = 1 hhd. 

2 hogsheads = 1 bt. 



Ipt. 
Iqt. . 

Igal.. 
Ifir. . 
Ikil. . 

ika. . 

Ihhd. 



= i of 1 qt. 
= I of Igal. 



= i of Ifir. 
= Xof IkU. 
= |of Ibl. 
= I of Ihhd. 
= ^of Ibt. 



NOTE. In the United States, the Dry gallon contains 
268|^ cubic inches, the Wine gallon 231 cubic inches, 
and the Beer gallon 282 cubic inches. By an Act of the 
British government, however, the distinction between 
the Dry, Wine, and Beer gallon was abolished in Great 
Britain, in 1826, and an Imperial Gallon was established, 
as well for liquids as for dry substances. The Imperial 
gallon must contain ** 10 pounds, Avoirdupois weight, of 
distilled water, weighed in air, at the temperature of 62® 
of Fahrenheit's thermometer, the barometer standing at 
30 inches." This quantity of water will be found to 
measure 277 -^^q cubic inches. The same Act estab- 
lishes the pound Troy at 5760 grains, and the pound 
AvoirdupoU at 7000 grains* 
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LONG MEASURE. 

The denominations of Long Measure are, the nile, m., 
the furlong, /ur., the rod or pole, r., the yard, yd., the 
foot,//., and the inch, in. 
12 inches = 1 ft. 

3 feet = 1yd. 

6 J yards = 1 r. 

40 rbds = 1 fur. 

8 furlongs = 1 m. 

SQUARE MEASURE. 

The superficial contents of any figure having four sides 
and four equal angles, is found in squares, by multiplying 
together the length and breadth of the figure. 

The denominations of Square Measure are, the mile, 
m., the acre, «5., the rood, R.j the rod, r., tlieyard, yd., 
the foot, ft. , and the inch, in. 



lin. . . 


1ft. .• 


1yd... 


Ir. . . . 


Ifur. . 



= -^ of 1ft. 
= ^ of 1 yd. 

= ^ of 1 fur. 
of 1 m. 



= i 



144 inches 

9 feet . . 

30j yards 

40 rods . 

4 roods 

640 acres 



= lit. [ 



1ft. 

1yd. 

Ir. 

IR. 

lA. 

Im. 



lin. 
1ft. , 
1yd. 
Ir. , 
IR. 
lA. 



= xJ^ of 1 ft. 
— ^ of 1yd. 
= l^oflr. 

of 1 R. 

oflA. 

= 1^ of .1 "^• 
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CUBIC MEASURE. 

The cubical contents of any thing which has 6 sides — 
Its opposite sides being equal — is found in cubes, by 
multiplying together, the length, breadth and depth. 

The denominations of Cubic Measure are, the yard, yd., 
the foot, /f., and the inch, in. 



lin. 
1ft. 



== ^V of 1yd. 



1728 mches = 1ft. 

27 feet == 1yd. 

40 feet of round timber, or 60 feet of hewn timber 
make a ton. 16 cubic feet make a foot of wood, and 8 
feel of wood make a cord. 

TIME. 

The denominations of Time are, the year, F.,the day, 
d., the hour, A., the minute, tn., and the second, s. 

60 seconds = 1 m. 

60 minutes = 1 h. 

24 hours = 1 d. 

365 days = 1 Y. 



Is = -g^^ of 1 m. 

Im. . . . = ^ of Ih. 
Ih = 3^ of Id. 



Id 



= ^oflY. 




1'' =Aofr 

r =^Vofl° 

lo =yi^of IS. 

IS = 3;l5 of 1 C. 
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The earth revolves round the sun once in 365 days, 
5 hours, 48 minutes, 48 seconds : this period is therefore 
a Solar year. In order to keep pace with the solar year, 
in our reckoning, we make every fourth year to contain 
366 days, and call it Leap year. Still greater accuracy 
requires, however, that the Leap day he dispensed witn 
3 times, in every 400 years. Whenever the number 
which denotes the year can be measured by 4, the year 
is Leap year — the centurial years excepted. 

The year is also divided into 12 months — See Almanac. 

THE CIRCLE. 

The divisions of 'the circle, C, are, the sign, iSf., the 
degree, (°), the minute, ('), the second, (''). 

This table is applied to the Zodiac; and by it are com- 
puted, planetary motions, latitude, longitude, &c. 

60 seconds = 1' 

60 minutes = 1 ° 

30 degrees = 1 S. 

12 signs = IC. 

GEOGRAPHICAL MEASURE. 

The circumference of the globe — ^like every other cir- 
cle—is divided in 360 equal parts, called degrees. Each 
degree is divided into 60 equal parts called miles^ or 
minutes. Three miles are called a league. 

On the equator, 69^ statute miles are equal to 60 geo- 
graphical mfles, or 1 degree, nearly: and, on the meridian, 
at a mean, 69^ statute miles are equal to a degree. 

REDUCTION OF COMPOUND NUMBERS. 

Reduction is the operation of changing any quantity 
from its number in one denomination, to its number in 
another denomination. 

RULE FOR REDUCTION. When a greater denomina' 
tion is to be reduced to a smaller, multiply the greatet 
denomination, by that number which is required of the 
smaller, to make a unit of the greater; adding to the 
product, so many of the smaller denomination as are ex" 
pressed in the given quantity. Perform a like oper^ion 
on this produGty and on each s'^^cceeding producU 

3* 
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When a smaller denomination is to be reduced to a 
greater^ divide the smaller denomination by that number 
xohich is required of the smaller ^ to make a unit of the 
next greater: the quotient will be of the greater denomi* 
nation^ and the remainder will be of the same denomina^ 
tion with the dividend. Perform a like operation on this 
quotient^ and on each succeeding quotient. . 

1. Reduce £351 13s. Od. 1 qr. to its value in farthings* 

2. How many pounds, &c. are there in 6169 pence ? 

3. In 691b. 13dwt. 5gr. Troy, how many grains ? 

4. Change 20571005 drams to its value in tons, &c. 
6. In 231 ib 3g 05 09 5gr. how many grains > 

6. How many English ells are there in-352 nails ? 

7. Reduce 7 bushels and 6 quarts to pints. 

8. how^any hhds. are there in 9576 pints of wine.^ 

9. How many pints in 1 bl. 1 fir. 1 pt. of beer ? 

10. How many miles, &c. are there in 26431 rods i 

11. In 3 square miles, how many square rods ? 

12. In 1259712 cubic inches, how many cubic yards .^ 

13. Reduce 1 solar year, 7d. and lOh. to seconds. 

ADDITION OF COMPOUND NUMBERS. 

The operation of adding compound numbers, differs 
from that of adding simple numbers, only, with respect 
to the irregular system of units, which determines the 
principles of carrying from one denomination to another. 

RULE. Write the numbers so that each denomination 
shall stand in a separate column. Add the numbers of 
the lowest denomination together ^ and divide their sum 
by that number which is required of this denomination to 
make a unit of the next higher: write the remainder ttn- 
der the column added^ and carry the quotient to the next 
column. Thus proceed through all the denominations. 

14. What is the sum of £9 8s. 4d., £250 8s. 5d. 
3qr., £9 7s. 4d., £20 16s. 4d., and 3s. 6d. 2qr..'* 

15. Add together lOoz. 14dwt. 16gr.5 5lb. 9oz, 
6d'.vt. 22 gr., 4 lb. loz. 18dwt. 9gr., and lldwt., Troy 

16. Add together 15T. 19cwt. 3qr. 21b. 7oz., 25 T. 
I3cwt. ^qr. 20 lb. 15 oz., and 3qr. 26 lb. 
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17. How much is .8yd. 3qr. 3na., Idyd. 2qr.3na., 
25 yd. Iqr. 2na., and 57yd. 3qr. 2na. of cloth? 

18. Add together 25 bu. 3pk. 7qt., lOObu. 2pk.4qt., 
215bu. 2pk. 2qt. Ipt., and 57bu. 3pk. of corn., 

19. Add together 4p. 125gal. 3qt., 75 gal. 2qt. J pt., 
35 p. 92 gal. 9 and 39 gal. 3qt. Ipt. of wine. 

20. How many acres are 13A. 3R. 38r., 87A.2R. 
33r., 28A. 2R., 41 A. 2R. 28r., and 36r..? 

21. How much hewn timber is 9T. 19ft. 1725in., 
I50T. 39ft. 1695in., and 500T. 31ft. 915in..? 



SUBTRACTION OF COMPOUND NUMBERS. 

RULE. Write the several denominations of the smaller 
quantity under the same denominations oj the greater 
quantity: then^ begirt with the lowest denomination^ and 
perform subtraction on each denomination separately. 
Whenever a number expressing a denomination in the 
upper line is smaller than the number under it^ increase 
the upper number by as many as make a unit of the next 
higher denomination^ and consider the number of the 
next, higher denomimUion in the upper line^ to be 1 less 
than it stands. 

22. Subtract lib. lOoz. 16dvvt. from 31b., Troy. 

23. From 6T. 3cwt. take 7cwt. 2qr. 15lb., Avoir. 

24. Frora2ib7§ take 7 § 65 29 5gr., Apoth. wt. 

25. Subtract 3qr. 3na. from 5yd. 2qr. Ina. of cloth. 

26. Subtract 8bu. 1 pk. 6qt. Ipt. from 50bu. of corn. 

27. From 3hhd. 25 gal. take 41 gal. 2qt. of wine. 

28. From6bl. Ikil. take Ifir. 6 gal. 3qt. of beer. 

29. Subtract 3yd. lOin. from 5yd. 2ft. 2in.,Longraea. 

30. Subtract 57 A.. 2R. 31 r. fromlm.. Square mea. 

31. Subtract 2Y. 90d. 4h. 55m. from 4Y.5 Time. 

MULTIPLICATION OF COMPOUND NUMBERS. 

RULE. Begin with the lowest denomination^ and mul' 
tiply each denomination separately; divide each product 
by the numbet which is required of its own denomination 
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to make a unit of the next higher; write the remainder 
under the denomination multiplied^ and carry the quotient 
to the product of the next higher denomination. 

32. Multiply £215 19 s. 6 d. by 72 or its factors. 

33 Multiply 21b. 6oz. 7dwt. lOgr., Troy, by 66. 

34 What is 16 times 18cwt. 3qr. 15 lb., 14 oz..^ 

35. What is 81 times 36bu. 3pk. 6qt. Ipt., Drymea. 

36. Multiply 4 p. 105 gal. 3qt. of wme by 60. 

37. Multiply 2m. 7 fur. 35 r., Long mea., by 63. 

38. Multiply 4m. 320 A. 1 R. 9r., Square mea.,by 15. 

39. Multiply 2Y. 250d. 14h. 30m., Time, by 96. 

DIVISION OF COMPOUND NUMBERS. 

RULE. Divide each denomination separately j begin' 
ning with the highest. Whenever a remainder occurs j 
reduce it to the next lower denominatiouy add it to the 
number expressed in the lower denomination, and divide 
their swn. 

40. Divide £251 15 s. 7d. 2qr. into 46 equal parts. 

41. Divide 15lb. 3oz. 7dwt. 5gr., Troy, by 13. 
*42. Divide 12T. 27 lb. 15oz., Avoirdupois, by 5. 

43. Divide 136E.e. 3qr. 3na. of cloth by 31. 

44. Divide 1621 bu. 2pk. of com into 50 equal parts 

45. Divide 1 pipe of wine equally among 9 owners. 

46. Divide a Leap year into 100 equal parts. 

FEDERAL MONEY. 

The denominations of Federal Money are, the eagle, 
the dollar, the dime, the cent, and the mill. 10 mills 
make 1 cent, 10 cents 1 dime, 10 dimes 1 dollar, and 10 
dollars 1 eagle. Dollars, $, and Cents, cts. are the only 
denominations commonly mentioned in business — eagles 
being counted as tens of dollars, dimes being counted as 
tens of cents, and mills not being denoted. 

100 cents = $ ^ II 1 cent . . . = y^ of $ 1 

The cents in any number of dollars are expressed by 
the same figures which express the dollars, with two 
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ciphers annexed; $ 15= 1500 cents. The dollars in any 
number of cents are distinguished by cutting off two fijg- 
ures from the rieht for cents; 325 cts. =S3.25. 

Operations on numbers expressing Federal money, are 
performed as on simple numbers; care must however be 
taken, in addition and subtraction, to place dollars under 
dollars, and cents under cents; these denominations bemg 
separated by a point. 

47. What is the sum of $34.21, ^1^7064.04, 36cts., 
$10004.85, $96, $900.10, $14, $1.99, and $76529? 

48. Subtract $4926 from $12262.37. 

49. Subtract $297.18 from $100000. 

50. Suppose $295w48 to be a multiplicand, and 25 the 
multiplier; what is the product? 

In multiplication, only one of the factors can be Federal 
money, and tlie product will be of the same denomination 
as this factor. If, therefore, there be cents in either fac- 
tor, two figures must be pointed off for cents, from the 
right of the product. 

51. What is the product of 96 cts. multiplied by 43 ? 

52. What is the value of 1304 pounds of coffee at 9 
cents per pound } 

53. How many times $7 are there in $29.46 ? 

In division, when both the dividend and divisor are 
Federal money, they must both be of the same denomi- 
nation. If therefore, one of the numbers contain cents, 
and the other dollars only, the latter number must have 
two ciphers annexed to it. 

54. How many barrels of flour, at $4.36 per barrel, 
can be purchased for $ 4370 ? 

55. Divide $4279.50 into 746 equal parts. 

56. If 407 pounds of Hyson tea cost $395, what is 
the cost of 1 pound ? 

57. How many times are 95 cts. contained in $56 ? 

58. A merchant sold 1248 yards of cloth, at such price 
as to gain 1 cent on every'nail. How much did he gain ? 

59. What is the gain on a hogshead of molasses, sold 
at an advance of 3 cents per gallon ? 

60. A jeweller sold a silver pitcher 3lb. 8oz. 16dwt % 
at 7 cents a pennyweight. What did it amount to ? 
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61 . What is the freight of 60480 pounds of cotton from 
Charleston to Liverpool, at $4 per ton ? 



MISCELLANEOUS EXAMPLES 

62. How many bottles, holdmg 1 pint and 2 gills each, 
are required for bottling 4 barrels of cider ? . 

63. How much will 46 bushels of oats cost, at 4 pence 
2 farthings for every two quarts ? ^ - I { 

64. A brewer sold 96 hogsheads of beer for £388 
16s. What was the price of 1 pint at the same rate ? / 

65. A certain tippler spent 12 cents a day for ardent 
spirit, during 39 successive weeks, and then died, the vic- 
tim of his folly. What did the spirit all cost ? i, 

66. Bought five loads of wood; the first containing 1 
cord 32 cubic feet, the second I cord 64 cubic feet, the 
third 1 12 cubic feet, tlie fourth 1 cord 28 cubic feet, and 
the fifth 1 cord 29 cubic feet. How many cords were 
there in the whole ? - 

67. Bought goods to the amount of £2b 13s. lOd. 
2qr. ; and afterwards sold goods to the same man, amount- 
ing to £30 10s. 4d. 2qr. What is the balance of money 
in my favor }u_ U'^ h 

68. A farmer sold five lots of land, at $9 an acre; the 
first lot containing 30 A. 2 R. 20 r., the second 41 A. 3R. 
8r., the third 14A. 1 R. 10 r., the fourth 25 A. 36 r., and 
the fifth 54 A. 6r. What did the whole amount to ? 

69. How many cubic inches in a brick 8 inches long, 
4 inches wide, and 2 mches thick ? 

70. How many cubic inches in the cube of 2 inches } 

in tlie cube of 3 inches } in the cube of 4 

inches } in the cube of 5 inches } 

71. If the cube of 4 inches be taken from the cube o^ 
1-foot, how many cubic inches will remain ? 

72 If the cube of 4 inches be taken from the cube 
of 2 feet, how many cubic inches will remain ? 

73. A young man, on commencing business, was worth 
£643 10s.; the first year he cleared £54 lis. 7d. 2qr.; 
the second year, £ 87 Os. lOd. Iqr.; but the third year he 
lost £ 1 96 7 3. 1 1 d. 3 qr. How much was he then worth ? 
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74. A gentleman had a hogshead of wine in his ceSar, 
from which there leaked out 17 gal. 3qt. Ipt. How 
much then remained ? 

75. A man started on a journey of 20 miles 6 far. 29 r. , 
and stopped to rest at a house, 4 m. 4 fur. 20 r. from the 
place of starting. How far had he still to go f 

' 76. In a pile of wood, 96 feet long, 5 feet hi^h, and 4 
feet wide, how many cords ? 

77. How much would 13 hogsheads of sugar cost, at 
8 cents per pound; allowmg each hogshead to contain, 
8cwt. 3qr. 24lh.? 

78. A cent weighs 8 pennyweights 16 grains. Wliat 
is the weight of 100 cents ? 

79. How many yards of cloth are there in 19 pieces; 
each piece containing 27 yd. 3qr. 2na.? 

80. If a man sell 2bl. Ikil. Ifir. 6 gal. 2qt. Ipt. of 
beer in one week, how many barrels would he seH in 
26 weeks ? 

81. If 1 pint and 3 gills of wine will fill a bottle, how 
much will fill a gross, or 12 dozen bottles } 

82. A father left an estate worth £5719 17s., to be 
divided equally among 1 1 children. How much was each 
one's share ? 

83. Sixteen men own 24 tierces of molasses, in equal 
shares. What is one man's share ? 

84. A company of 23 men bought 1850 acres 10 rods 
of wild land, and divided it equally among them. How 
much land had each man ? 

85. What must be the length of a lot of land, that is 5 
rods wide, in order that the lot shall contain 1 acre ? 

Observe in the above question, that 1 acre contains 
160 square rods; and, that this number of square rods is 
the product of the two factors that denote the width and 
length of the lot. See Problem V, page 21. 

86. What must be the depth of a house lot, that mea- 
sures 72 fedt on the firont, to contain 9432 square fedt? 

87. What must be the length of a stick of hewn timbei*, 
that is 10 inches wide and 1ft. 3 in. deep, in order that 
the fl;^ck shall contain 1 ton ? 

Abserve in this question, that the Biumber of cubic 
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inches in a ton, is the product of the three factors which 
denote, in inches, the width and depth and length of the 
stick. See Problem viii, page 22. 

88. What must be the length of a pile of wood that is 
4 feet wide and 3 feet high, m order that the pile shall 
contain 1 cord, that is, 128 cubic feet ? 

89. Suppose a pile of wood to be 1 1 feet long and 3 
feet wide; how liigh must it be, to contain 2 cords 4 feet 
of wood and 10 cubic feet ? 



X. 

FRACTIONS. 

A FRACTION signifies one or more of the equal parts 
mto which a unit, or some quantity considered as mi in- 
teger, or whole, is divided. 

A fraction is expressed by two numbers or terms^ 
written one above the other, thus, | . The lower term 
— called the denominator — denotes the number of equal 
parts into which the integer is divided; and the upper 
term — called the numerator — indicates what number 
of those equal parts the fraction expresses. 

We may not only consider a fraction as a certain num- 
ber of parts of a unit, but, may also view it as a part 
of a certain number of units. Thus, f may either be 
considered as 2-thirds of 1, or, 1-third of 2; for 1-thirrf 
of 2 is the same quantity as 2-thirds of 1. Hence, if the 
numerator of a fraction be viewed as an integer, and 
divided into as many equal parts as the denominator in 
dicates, the fraction may be regarded as expressing one 
of these parts. Thus, if 4 be divided into 6 equal parts, 
the fraction f expresses one of these parts. 

Fractions generally have their origm from the division 
of I number by another which does not measure it; the 
Excess of the dividend, above what can be measured by 
the divisor, being the numerator, and the divisor being 
the denominator,, as shown in Art. VI. 

If ^^ numerator of a fraction be made equal to the 
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denominator, the fraction becomes equal to miity; thus 
4=1. If the numerator be greater than the denominator, 
the fraction is equal to as many units as the denominator 
is contained times in the numerator ; for example ^= 3 
Henc^, a fraction may be viewed as an unexecuted divi' 
rion; the divisor being written under the dividend. It 
follows, also, that since any number divided by 1 gives 
the same number in. the quotient, any number may be 
expressed as a fraction by making 1 its denominator 
For example, 17 may be expressed thus, ^. 

The following propositions concerning fractions, should 
be distinctly noticed. 

PROPOSITION I. As many times as the numerator U 
made greater ^ so many times the fraction is made greater; 
andy as many times as the numerator is made smaller ^ so 
many times the fraction is made smaller. Hence ^ afrac^ 
tion is multiplied by multiplying the numerator, and 
divided by dividing the numerator, 

PROPOSITION II. As many times as the denominator i$ 
made greater, so many times the fraction is made smaller; 
and as many times as the denominator is made smaller j 
so many times the fraction is made greater. Hence, a 
fraction is divided by multiplying the denominator, and 
multiplied by dividing the denominator, 

PROPOSITION III. When the numert $r and denomina* 
tor are both multiplied, or both divided by the same num' 
ber, the quantity expressed by the fraction is not thereby 
charged. 

A PROPER FRACTION is a fraction whose nimierator 
is less than its denominator; as -A-. 

An IMPROPER FRACTION b a faction whose numerator 
equals, or exceeds its denommator; as i, V, 

A number consistmg of an integer wim a nraction an- 
nexed, as 14f , is called a mixed number. 

A COMPOUND FRACTION is a fraction of a fraction; as 

A COMPLEX FRACTION 18 that which has a fraction 
mther in its numerator, or in its denominator, or in both 

of them; thus, ^' ^' ^• 

4 
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REDUCTION OF FRACTIONS. 

Reduction of fractions consists in clanging them 
from one form to another, without altering their value. 

CASE 1. To reduce a fraction to its lowest terms; 
that is, to change the denominator and numerator to the 
smallest numbers that will express the same quantity. 

RULE. Divide both terms of the fraction by their 
greatest common measure^ and the two quotients will be the 
lowest terms of the fraction. See Prob. is, page 22. 

When the greatest common measure is readily per- 
ceived, the fraction may be reduced mentally. For in- 
stance, the greatest common measure of the terms of the 
fraction i®^ , is 4, and the only notation necessary in the 
reduction, is, 1^5=1 . • 

Dividing the terms of a fraction by a common measure 
that is not the greatest, will reduce it in some degree, and 
when thus reduced, it may be reduced still lower by 
another division, and so on, till no number will measure 
both the terms. For example, to reduce ^| , divide by 2, 
and the result is ^\; again, divide by 3, and the result is 
f . Here the fraction is known to be in its lowest terms, 
because the terms are prime to each other. 

1. Reduce y^^j to its lowest terms, by repeatedly 
dividing the terms by any common measure. 

2. Reduce ^V^^^ to its lowest terms, by dividing the 
terms by their greatest common measure. 

3. Reduce each of the following fractions to its lowest 

tPrmq JL2. 270 384 156 720 3108 

CASE II. To reduce a whole number to an improper 
fraction. 

RULE. Multiply the whoh number by the proposed 
denominator^ and the product will be the numerator. 
• When the quantity to be reduced is a mixed number ^ 
the numerator of the fraction in the mixed number must 
be added to the product of the whole number, and their 
sum will be the numerator of the improper fraction. 
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16 
9 

144 Ms. ^^ 
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4. Reduce 16 to a fraction whose denominator is 9. 

In 1 unit there are 9-ninths; 
therefore, there are 9 times as 
many ninths as there are units in 
any number. 

6. Reduce 75 to a fraction whose denominator is 13. 

6. Reduce 3 to a fraction whose denominator is 342. 

7. How many fifteenths are there in 74 ? 

8. How many eighths of a dollar in $647 ? 

9. Reduce 36f to an improper fraction. 

In this example, we add the 

4-sevenths to the sevenths pro- 
duced by the multiplication of 36 
by 7, and thus obtain ^f^. 

10. Reduce 25^ to an improper firaction. 

11. Reduce 61 b^^ to an improper firaction. 

12. How many sixteenths of a dollar in $541-^? 

CASE III. To reduce an improper fraction to a whole 
number, or a mixed number. 

RULE. Divide the numerator by the denominator^ and 
the quotient toill be the whole^ or mixed number. 

13. Reduce ^f^ to a whole, or mixed number. 



367 
7 

256 Ms, ^^ 



8)362 

45f=45i 



Since f are equal to- 1 unit, 
there are as many units in ^|^ as 
there are times 8 in 362. 

14. Reduce ^|^ to a whole, or mixed number. 

15. How many units are there in ^-^-^ ? 

16. Ho.w many dollars in ^^ of a dollar ? 



CASE IV. To reduce a compound fraction to a smi- 
ple, or single fraction. 

RULE. Multiply all the numerators together for a new 
numerator J and all the denominators for a new denomi' 
nator: then reduce the new fraction to its lowest terms. 

When any numerator is equal to any denominator, the 
operation may be abbreviated by rejecting both. 

If part of the compound fraction be an mteger, or a 
mixed number, it must fii ;t be reduced to an miproper 
fraction 
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t7. Reduce | of f of | of 6 to a simple fraction. 



ixfxixi=i§=f 



14 
5 



Hf 14 



Here the conunon term, 3, is 
omitted in the multiplication. 

18. Reduce | of -^p^ to a simple fraction. 

19. Reduce | ot^j of J^ to a simple fraction. 

20 Reduce i^ irf fly^H^T^ to a simple fraction. 

21 Reduce |of f ot | of 5 to a simple fraction. 

CASE v. To reduce a fraction from one denomination 
to another. 

RULE. Multiply the proposed denominator by the 
numerator of the given fraction^ and divide the product 
by the denominator of the given fraction; the quotient 
will be the numerator of the proposed denominator. 

22. Reduce | to a fraction whose denominator shall be 
14: or, in other words change 5-si|^ths to fourteenths. 

4 is equal to ^ of ^, and 4 is 
5 times as much : we therefore 
find 5 times 14-fourteenths and 
take i of this product for the 
required fourteenths. 

23. How many fifths are there in | ? 

24. Y^ is equal to how many twenty-fourths ? 

25. Reduce f to a fraction whose denommator is 4. 

26. How many twelfths of 1 shilling in ^ of 1 s..^ 

CASE VI. To reduce the lower denominations of a 
compound number to the fraction of a higher denomination.^ 

RULE. Reduce the given quantity to the lowest denomi" 
nation mentioned^ and this number will be the numerator: 
then reduce a unit of the higher denomination to the same 
denomination with the numeratory and this number will 
be the denominator, 

27. Reduce 7oz. 18dwt. 13gr. to the fraction of a 
pound. 

We find, that 7oz. ISdwt. 13gr. when reduced to 
grains, gives 3805 for the numerator ; and 1 pound when 
reduced to grains, gives 5760 for the denommator 
Therefore, yYf|=TiV2 ^^ ^® fraction required. 

28 Reduce 4 s. 9d. 3qr. to the fraction of £1. 
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29. Rpduce 3^ inches to the fraction of a yard. 
30.|What fraction of a hogshead is 9 gal. 2 1 pt. } 
21. Reduce 5cwt. 81b. 4oz. to the fraction of a ton. 

CASE VII. To reduce the fraction of a higher denomi- 
nation to its value in whole numbers of lower denominatior 

RULE. J[IuUiply the numerator by that number of the 
next lower denomination which is required to make a unit 
qf the higher^ and divide the product by the denominator ; 
the quotient will be a whole number of the lower denomi' 
nation^ and the remainder will be the numerator of afraC' 
tion. Proceed with this fraction as before^ and so on. 

It will be readily perceived, that the fraction of a higher 
denomination is reduced to the fraction of a lower, by 
multiplying the numerator by the number of units of the 
lower, lequired to make a unit of the higher. ' Thus, | of 
a bushel is 4 times as many fifths of a peck; that is, ^ of 
a peck. Again, ^-^ of a peck is 8 times 12-fifths, that 
is, y^ of a quart; and again, ^ of a quart is 2 times 
96-fifths, that is, -if^ of a pint. If the denominator be 
multiplied, instead of the numerator, the effect is the re- 
verse, and the fraction is reduced to a higher denomination. 
Thus, f of a pint, (the 6 being multiplied by 2,) becomes 
tPq of a quart; -^q of a quart, (the 10 being multiplied by 
8,) becomes /^ of a peck; and -§qO{ a peck, (the 80 
being multiplied by 4,) becomes ^|q of a bushel. 

32. Reduce \^ of a gallon to its value in quarts, &c. 

11 

^2)44 
3 



We find by multiplication, that 
\^ of a gallon is ^1 of a quart; 
and, by division, that 4i of a 
quart is 3qt. and -^^ of a quart. 
We then find, that ^^ of a qt. is 
{^ of a pint; and, that -Jf of a pt. 
is 1 pt. and -^ of a pt. And thus, 
by findipg die units oT one de- 
nomination at a time, we finally 
obtain the whole answer, which, 
denoted as a compound number, 
is 3qt. Ipt. 1-^gi. 

83. Reduce f of j& 1 to its value in shillings &c. 

4* 
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84. Reduce ^ of a yard, to its yalue in feet, &:c. 
35. In ^ of 1 cwt. how many quarters, poimdt^ fcc. ? 
S6. Reduce ^§ of a bushel to pecks, quarts, and pints. 

CASE viil. To reduce fractions to a cbmmon denomi- 
nator; that is, to change two or more fractions which hare 
different denominators, to equivalent fractions, that shall 
have the same denominator. 

RULE 1st. Multiply each numerator into all the denoni' 
inators except its oton, for a new numerator. Then mul" 
tiply all the denominators together for a new denominator, 
and place it under each new numerator. 

RULE 2nd. F%nd the least common multiple of the given 
denominators for the common denominator; then divide 
the common denominator by each given denominator and 
multiply the quotient by its given numerator; the several 

froducts will be the several new numerators. (See 
Problem x, page 24.) 

The 1st. of the above rules is convenient when the 
terms of the fractions are small numbers, but the 2nd. is 
otherwise to be preferred, as it always gives a denomina- 
tor which is the least possible. Other methods of finding 
a common denominator will occur to the student, after 
further practice. 

If any of the fractions to be reduced to a common de- 
nommator be compound, they must first be simplified. 

37. Reduce |, ^5, -^ and ^| to a common denomi- 
nator. 

In this example, the least common denominator is found 
to be 840. Then the several numerators of the common 
denominator are found as follows. 

840-5- 8=105, and 105 X 5 = 525. Ms. |=f|J 

840-M2= 70, and 70X11=770. H=H§ 

840-M4= 60, and 60X 9 = 540. ^T=ik 

840-f-15= 56, and 66X13=728. iT==flf 

38. Reduce •]^, -^ and ^ to a common denominator. 

39. Reduce f 9 iyi ^ and |to a common denominator. 

40. Reduce -^ and 41 to a common denominator. 

41. Reduce | and | ot | to common den9minato^ 
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CASE ix. To reduce a complex fraction to a single 
fraction. 

RULE. If the numerator or denominator, or both, be 
whole or mixed numbers, reduce them to improper /rac- 
tions: multiphf tho denominator of the lof9er fraction into 
the numerator of the upper, for a new numeraJtor; and 
multiply the denominator of the upper fraction into tfta 
numerator of the lower, for a new denominator, 

42. Reduce ot ^^ ^ simple fraction. 

The operation. iL=: j.=£><_7.^€8 ^n*. -«? 
*^ 3? « 1X23 23 28 

43. Simplify each of the following complex fractions. 

3^1. w. §i. 3j. 21. 6l. 2|. 
Tl 5 8 5i 4 J 7,^ 1| 



ADDITION OF FRACTIONS. 

Fractions are added by merely adding their numera- 
tors, but they must hv. oi the same integers; we cannot 
immediately add together f of a yard and f of an inch, 
for the same reasons that we cannot immediately add 
together 6 yards and 3 inches. They must, also, be of 
the same denomination; we cannot immediately add to- 
gether /otir/A^ and fifths. 

RULE. Reduce compound fractions, (if there be any) , 
to simple fractions, and reduce all to a common denomi' 
n€Uor; then add together the numerators, and place their 
sum over the common denominator. If the result be an 
improper fraction, reduce it to a whole or mixed number. 
44. Add together j 3^, f , 8| and |. 

By operations not here de- 
noted, we find the common de- 
nommator to be 360; and also 
find the several new numerators; 
The sum of the fractions is fU 
= 2 f^, which, added to the 
whole numbers, gives the total 
sum, 13f^ 



360 



2i 


280 


f 


225 


Sf 


216 


1 


270 



JSftt H4=2HJ- 
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45.^ Add together, 9f , 12^^, -^^ | and 21|. 

46. Whatisthesumof^+f+^+f + 5\? 

47. What is the sum of 19^^^+^ of l+^iV+iV? 

48. What is the sum of i of ^^+37 + 6^+^ ? 

49. Find the sum of ^ of a shilling and 4 of a penny ? 
In this example, first reduce the ^ of a shilling to peace^ 

and the fraction of a penny. 

50. Find the sum of -^ of a gallon and ^ of a gill. 

51. 'What is the sum of 5| days and ^2^j minutes f 

52. Whatis the sum of ^ of a cwt., 8|lb. and 3^q oz. f 

SUBTRACTION OF FRACTIONS. 

As in addition of fractions we find the sum of their 
numerators, so in subtraction of fractions we find the 
difference of their numerators. 

RULE. If either quantity be a compound fraction^ re- 
duce it to a simple fraction^ and if the two fractions have 
different denominators^ reduce them to a common denom- 
inator. Subtract the numerator of the subtrahend from 
the numerator of the minuend^ and place the remainder 
over the common denominator. 

When the minuend is a mixed number^ and thefrac- 
tion in the subtrahend is greater than that in the minu' 
end^ subtract the numerator of the subtrahend from the 
denominator^ and to the difference add the numerator of 
the minuend; and consider the integer of the minuend 
to be 1 less than it stands. 

It is not always obvious, which of two fractions ex- 
presses the greater quantity. In such case, the fractions 
are denoted with a character between them, thus, ^| </> yy ; 
and the greater is discovered by reducing them to a com- 
mon denominator. 

53. What is the difierence between 24^ and 26 f? 



72 

26f 27 

24^ 56 

14 3 4l1 



Here the fraction in the sub- 
trahend is the greater, and we 
are obliged to convert a unit into 
seventy-seconds to obtain a qiian 
tity from which to subtract ||. 



75 m 
64. What is the difierence between -^ and \^ I 
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55. Perform subtraction on ^ c#) |^. 

56. vWhat will remain if 51^^ be taken from S4f ? 

57. Subtract i of J from S6^ . 

58. What is the difference between 4^ and 10-^? 

59. What will remain iff of |^ be taken from a umt? 

60. What is the d^erence between ^^ and ^ ? 

61. 4f — ^ of I of f is equal to what quantity? 

MULTIPLICATION OF FRACTIONS, 

The following rules for multiplication of fractions, are 
based on the Propositions i, and ii, stated in page 27. 

CASE I. To multiply a fraction by a whole number. 
RULE. Either muUiply the numerator^ or divide the 
denominator by the whole number. 

CASE II. To multiply a whole number by a fraction. 
RULE^ Multiply the whole number by the numeratorj 
and divide the product by the denominator. 

CASE III. To multiply a fraction by a fraction. 
RULE. Multiply numerator by numerator^ and denom^ 
inator by denominator^ for a new fraction. 

When both factors are mixed numbers, it is generally 
more convenient to reduce them to improper fractions 
and then proceed according to the rule under Case iii. 

The effect of multiplying any quantity by a proper 
fraction is, to give in the product, such a part of the 
quantity multiplied as the fraction indicates. Thus the 
product must be less than the multiplicand. This effect 
of the operation wiU appear consistent with the principle of 
multiplication, when it is considered, that multiplying any 
number by 1, gives only the same number in the pro- 
duct; and, therefore, multiplying by less than 1, must give 
a product less than the number multiplied. 

62. Multiply||by9. i|X9 = J||^= ^=83^ 

63. Multiply 49 by f . (See rule under Case 11.) 

64. Multiply -^ by f . (See rule under Case iii.) 

65. Multiply 6-^ by S^-^. (Remark under Rule iii.) 

66. What is the product of ^ by 15 ^ 
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67. What is the product of 9241 by ^ ? 

68. What is the product of ^^j by f f ? 

69. What is the product of 8^^ by 12^'^ ? 

70. Which is the most, ^ X 65, or, 65 X J ? 

71. What is the product of 294^1 by 25 ? 

In tliis example, it will be most convenient to find tlie 
product of the whole numbers without regard to the frac- 
tion first; then find the product of the fi^action in a sepa- 
rate operation, and, finally, add the two products together. 

72. What is the product of 361 by 34^^? 

73. How many square inches of paper in a sheet that 
is 14|^ inches long, and llf inches wide ? 

DIVISION OP. FRACTIONS.' 

The rules for division effractions, like those for multi 
plication,are based on Propositions i, and ii; 

CASE I. To divide a fraction by a whole number. 
RULE; Either divide the numerator^ or multiply the 
denominator^ by the uhole number. 

CASE II. To divide a whole number by a fraction. 
RULE. Multiply the whole number by the denomina- 
tor^ and divide the product by the numerator. 

CASE III. To divide a fraction by a fraction. 
RULE. Invert the divisor^ and then proceed as in muZ- 
tiplying a fraction by a fraction. 

Observe, that the operation of this last rule is, to mul- 
tiply the denominator of the dividend by the numerator 
of the divisor for sl new denominator, and the numerator 
of the dividend by the denominator of the divisor for a 
new numerator. 

Compound fractions are to be reduced to simple ones, 
and mixed numbers to improper fractions, before the 
adoption of either of the above rules. 

74. Divide ^% by 8. ^^-^3^^^^=-^. Ms. 

75. Divide 14 by ■^. (See rule under Case ii.) 

76. Divide -^ by f . (See rule under Case iii.) 

77. D vide the compound fraction -j of -^ by 6. 
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781 Divide 325 hy the mixed number 5|. 

79. What is tlie quotient of ^\ divided by 13 ? 

80. What is the quotient of 67 divided hy -f^ ? 
Sl.^^hat is the quotient of ^ divided by ^\ ? 

. 82. DividefofyVbyf ofiof|. 

83. What is the quotient of 91 f divided by 15? 
84.yWhat is the quotient of 206 1 divided by 9^^. 
85.' How many times is fj contained in 319 .•* 
86. How many times is 19f contained in 99^ } 
87.: How many times |^ of an inch in -^q of a yard ? 
First, reduce tbe i% of a yd. to the fraction of an inch 

88. How many times -f of a gill in 3 barrels ? 

89. Suppose a wheel to be 1 1^^ feet in circumference; 
how many times will it roll round in going 39 f rods ? 



•# 



CELLANEOUS EXAMPLES. 



In the following examples, all fractions which appear 
in the answers, must be reduced to their value in whole 
numbers of lower denominaftions, whenever there is op- 
portunity for such reductioij. 

90. What distance will d car run in 9f hours, allowing 
its velocity to be 23| miles qq hour ? ■ - 

91. Suppose a car wheel to be 8 feet 7 inches in cir- 
cumference, how many times will it tuni round in running 
46^ miles ? 

92. If 3|cwt. of sugar be taken from a hogshead con- 
taining 14cwt. Iqr. 6^ lb., how much will remain in the 
hogshead? 

93. What is the sum of 16f cwu, 7cwt. 3qr. 8 Jib., 
2T. 19|cwt., 2cwt. l^qr., and 1^ of a ton?, ^ '> v^ // 

94. A farmer owning 132 1 acres of land, sold 46 A. 
3R. 12 r. How much land had he remaining ? 

95. What is the value of 36^ acres of land, at $47f 
per acre ? 

96. What is the yialue of 15^ barrels of flour, at 
^4.62^ per barrel .^ 

97. What is the value of i load of wood, containing 
6 feet, [| of a cord,] at $5.25 per cord? Or, what is | 
of $ 5.25 ? Or, $ 5v25 X |= ? 
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08. How much land is there in a square lot, measuring 
364J rods on every side ? (See page 28.) _ 

99. What quantity of land in a lot, which is 65^ rods 
long and 47 J rods wide ? ... ; ^ . ' - 

100. What quantity of wood is there in a pile, 14-^ 
feet long, Z^ feet wide, and 6^^ feet high ? 

101. Suppose a lot of land to be 6^ rods wide, how 
long must it be, to contain 1 acre ? (See Prob. y, page 
21. Consider that 1 acre contains 160 rods.) 

102. What quantity of loaf sugar must be sold at 19 -^j^ 
cents per pound, that the price shall amount to $ 524. ^ 

103. What cubical quantity of earth must be ii^moyed, 
in digging a pit, 13^ feet deep, 12 j^ feet long, and 9f 
feet wide ? ji ,; L "i - / i, > r; _ 

104. Wtat quantity of hewn timber is there in a stick 
that is 12^ feet long, 2\ feet d^ep, and^ foot wide ? 

105. Suppose a stick of timber to b^^^^ foot deep, 
and 8 inches wide; what must be the length of the ^tick, 
in order jhat its quantity shall be 1 ton of hewn timber? 
(See Prob. viii, page 22. Consider a ton as the pro 
duct of three factors.) / ' 

106. Suppose wood to be^ piled on a base 18 feet long 
and 7| feet wide, whalmustbe the height of the pile, to 
contain 9\ cords f 

107. What quantity of molasses in 4 casks, containing 
severally, 55|^al., 31|gal., 27j^ygal., and ^Q^jgal.f 

108. What is the cost of 486 1 bushels of corn, at 62^ 
cents per bushel f 

109. Suppose 6 1 gallons to have leaked from a hogs- 
head of wine, what is the value of the remainder of the 
wine, at 87^ cents per gallon } 

110. How many botdes, each holding 1^ pint, are re- 
quired for bottlbg 3 barrels of cider f 

111. Suppose 4^ gallons of cider to have evaporated 
from a barrel; what number of bottles, each holding Ipt. 
d^gi., will be required to bottle the remainder ? 

112. What is the value of 142^ tons of coal, at 7f 
dollars per ton ? 

113. What is the value of f of a bushel of wheat, at 
the rate off of a dollar per bushel? [f Xf =s?] 
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1|4. If 1 hogshead [63 gaL] of molasses cost j(26|, 
what is the cost of 1 gallon ? 

115. What is the cost of 7hhd. 6^ gal. molasses, at 
lly% cents per gallon ? 

116. What is the cost of 25 yards 3 i^ quarters of rib- 
bon, at 19 J cents per yard ? 

1 17. If 5^ cords of wood cost $26^, what is the cost 
of 1 cord } 

118. What is the value of 16.f tons of hay, at 11 ^ 
dollars per ton ? 

119. What is the value of lib. 6oz. 12dwt. of silver, 
at 20^ cents per pennyweight ? 

1^. If 16 f yards of broad-cloth cost $86.24, what 
is the cost of 1 yard ? 

121. At 5 s. 3^d. per yard, what is the cost of 78 1 
yards of cambric, in pounds, shillings, and pence ? 

122. If 492| yards of cloth cost X68 4s. lOd., what 
IS t^e cost of 1 yard ? 

123. If 18f yards of cotton cost 12 s. 9 d., what is the 
cost of 1 yard ? 

124. What is the value of 5768 Jib. of coffee at lOf 
pence per pound ? 

125. At what price per pound must I sell 432 J pounds 
of coffee, in order to receive £27 3 s. for the whole ? 

126. If £448^ be equally divided among 76 men, 
what will each man receive ? 

127. If ^ of a yard of cloth cost ^3y what is the price 
of 1 yard? Or, $3-^^=.? 

12^. If 7^1 barrels of apples cost $21 J, what is the 
cost of 1 barrel of the apples ? 

129. If 4^ gallons of, molasses cost $2|, what is the 
cost of 1 quart ? 

130. If 1| hogshead of wme cost $250|, what is the 
cost of 1 quart ? 

131; Bought 5 yards of silk, at $2^ per yard; 15^ 
yards of ribbon, at 12 J cents per yard; 17 pairs of gloves, 
at 68^ cents per pair; and 16J yards of lace, at $3^ per 
yard. What is the whole cost ^ 

132. Bought 6 \ pounds of tea, at 87 J cents per pound ; 
15 J pounds of sugar, at llj cents per pound; 13^ pounds 

5 
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of coffee at 12^ cents per pound; and 16^ gallois of 
molasses, at |^ of a dollar per gallon. What is the whole 
cost ? 

133. Bought 9 J barrels of cider, at $2| per barrel; 
8 barrels of apples, at $ 1| per barrel; 16 boxes of raisins, 
at $2.62^ per box; 23:|^ pounds of almonds, at 14| cents 
per pound. What is the whole cost ? 

134. Bought 358;^ bushels of wheat, at ^ of a dollar 
per bushel; 420 bushels of rye, at 96^ cents per bushel; 
146:1^ bushels of com, at f of a dollar per bushel; and 
651^ bushels of oats, at 23f cents per bushel. What is 
the whole cost ? 

135. A purchased of B, 76| tons of iron at $9.61^ 
per ton. What quantity of coffee, at 12i cents per pound, 
must A sell B, to cancel the price of the iron? 

136. C purchased of D, 1397 hogsheads of molasses, 
at 15 1 cents per gallon; and D, at the same time, pur- 
chased of C, 896:J^ tons of iron, at $9^ per ton. How 
much was the balance — and to whom was it due ? 

137. What is the sum of if, ^^, ^, f^, if, ^f , A, 
f,|,f,|f,y,andfoOf|? 

138. Suppose -j'o of ^j of ^V^° ^® ^ minuend, and f 
of f of -^ of ^ a subtraliend; what is the remainder ? 

139. What is the product of J off of J of 100, multi- 
plied by ^ of I of J of f of 75 ? 

140. What is the quotient of 4 of J of if , divided by 
^ofiloffof^off? 

141. Suppose the sum of two fractions to be f , and 
one of the u-actlons to be -^^i what is the other ? (See 
Problem i, page 20.) 

142. Suppose the greater of two fractions to be ^^ , 
and their difference to be ^| ; what is the smaller fraction f 
(See Prob. ii, page 20.) 

143. Suppose the smaller of two fractions to be ff , 
and thejr difference to be ^ ; what is the greater fraction ? 
(See Prob. hi, page 21.) 

144. What are the two fractions, whose sum is f § , and 
whose difference is t^j ? (See Prob. iv, page 21.) 

145. If 1^ be the product of two factors, one of which 
is -x\, what is the other ? (See Prob* v, page 21.) 
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146. SupposeK 
what is the divisoK 

14'7. What musi. 
II and whose quotiet 

148. Suppose they 
one of those factors beii 
tlie tliird factor ? (See \ 

149. A merchant owni\ 
he owned. What part of iK 

150. A merchant owning ^ 
he owned. What part of the ^ 

151. If I buy ^of^ of a s. 
bought, what part of the ship shs^ 

The kind of fractions, which ha\ seated in this 

article, are called Vulgar fractiorihy ot Common frac* 
ions, in distinction from another kind, called Decimal 
fractions, or simply Decimals. 
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DECIMAL FRACTIONS. 

A DECIMAL FRACTION is a fraction whose denominator 
is 10, or 100, or 1000, &c. The denominator of a decimal 
fraction is never written: the numerator is written with a 
point prefixed to it, and the denominator is understood 
to be a unit, with as many ciphers annexed as the nume- 
rator has places of figures. Thus, .5 is ^^q , .26 is ■^^^, 

.SOTis^'oVo- 

When a whole number and decimal fraction are written 

together, the decimal point is placed between them. 

Thus, 68.2 is 68^% , 4.87 is 4^^. 

In the notation of whole numbers, any figure, wherever 

it may stand, expressed a quantity -^^ as great as it would 

express if it were written one place further to the left : 

and so it is in the n9tation of decimal fractions — ^the same 

system is continued below the place of units. The first 

place to the right of dnits is the place oitenths; the second, 
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of coffee at 12^ centafcT, of thou9andth$; the fourth, ot 
molasses, at ^ ofjutSa so on. 

cost ? l^&i on the right hand of decimal figures, do 

133. Bdle value of the decimal; because, the figures 

8 bacK5main unchanged in their distance fi'om the unit's 

For instance, .5, .50, and .5W are all of equal 

value, — they are each equal t^ ^ . But ever^ cipher that 

is placed on tne left of a decmial, rentiers its value ten 

times smaller, by removing the figures one place further 

.from the unit's place. Thus, if we prefix one cipher to 

6, it becomes .06 [i^] ; if we prefix two ciphers, it 

becomes .005 [toV&] » &°d so on. 

To READ DECIMAL FRACTIONS — Enumerate and read 
the figures as they would be read if they were whole nuni'' 
bersj and conclude by pronouncing the name of the lowest 
denomincUion. 

1 . Read the several numbers in the following columns. 
.99 .2008 4.008 24.09 

.064 4)0006 6.37002 630.1174 

.0003 .03795 .99Mp 6.972479 

.5237 .130009 5.0001 28.797 

2. Write in decimals the followmg mixed numbers. 



24t?7j 
38to%7 

65y^0Q^ 



326 T^ 

7 21 
OOOl 



8 801 
iSdod 



Q 1_1 

^ 10000 



47 



100000 



6 251 
" 10000 
K.fi 291 

®^l()0o6boT> 



ADDITION OF DECIMALS. 



3. Add the following numbers into one sum. 151.7 
4 70.602+4.06+807.2659. 

In arranging decimals for addition, 
we place tenths under tenths, hun- 
dredths under hundredths, &c. We 
then begin witli the lowest denomi- 
nation, and proceed to add the»cot 
umns as in whole numbers 



151.7 
70.602 

4.06 
807.2659 

1033.6279' 
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4. T^Tiat is the sum of 256.94+9121.7 + 8.3066? 

5. Add together .6517+ 19.2+2.8009 + 61.0007 + 
•00009+22.206+4.732. 

In Federal Money, the dollar is the unit; that is, dol- 
lars are whole numbers; dimes are tenths, cents are 
hundredths, and mills are thousandths. 

6. Add together $18.25, $4.09, $2.40, #231 076, 
$64,207, $50,258, $10.09 and 25cts. 

7. Write the following sums of money in the form of 
decimals, and add them together. $1 and Icent, 37 
cents, $25 and 7 dimes, 65 cents, $15, 9 dimes, 8 mills, 
4 cents and 3 mills, -^q of a mill, $7 and 8 cents, -f-Q of a 
mill, 36^Q cents, 10 eagles and 25 dollars, and 7 cents. 

SUBTRACTION OF DECIMALS. 

8. Subtract 4.16482 from 19.375. 



19.375 
4.16482 

15.21018 



After placing tenths under tenths, 
&c., we subtract as in whole num- 
bers. The blank places over the 2 
and 8 are viewed as ciphers. 

9. Subtract 592.64 from 617.23169. 

10. Subtract 48.06 from 260.3. 

11. Subtract .89275 from 12690.2. 

12. Subtract .281036 from 51. 

13. What is the difference between 1 and .1.^ 

14. What is the difference between 24.367 and 13 ? 

15. What is the difference between .136 and .1295 ? 

16. Write 8 dollars and 7 cents in decimal form, and 
subtract therefrom, 48 cents and 1 mill. 

17. Subtract 9 dimes and 6 mills from 15 dollars 

MULTIPLICATION OF DECIMALS. 

Multiplying by any fraction, is taking a certain part of 
the multiplicand for the product; consequently, multiply- 
ing one fraction by another, must produce a fraction 
smaller than either of the factors. For example, -^qX-^ 
=1^0% 5 ^^9 decimally, .4X.3=.12. Hence observe, 
that the number of decimal figures m any product, must 

6* 
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be equal to the number of decimal iSgures in both the 
factors of that product. 

RULE. MuUiply as in whole numbers; and in the 
prodwit, point off as many figures for deeimabj as ^ere 
are decimal places in both factors. J^ the number of 
figures in the product be less than the number of decimul 
places in both factors^ prefix ciphers to supply ^fte defi^ 
ciency. 

18. Pmd the product of 658 by .249. 7.06 by 3.65. 
593 by 5.62. .146 by .244. 

658 7.66 593 .146 

.249 3.6 5 _a62 .244 

5922 3530 1186 584 
2632 4236 3558 584 
1316 2118 2965 292 



173.842 25.7690 3.33266 .035624 



19. Multiply 428 by .27; that is, find .27 of 428. 

20. What is the product of 3.067 by 8.2 ? 

21 . What is the product of .6247 by 23 ? 

22. What is the product of .099 by .04 i 

23. What is the product of .113 by .0647 ? 

24. What is 7.03 X .9 X 31.6 X 28.758 = ? 

25. Multiply 9dolls. 7cts. 6mills [9.076] by 46. 

26. What cost 28 yards of cloth, at $7,515 per yd..^ 

27. What cost 15.9yd. of cloth, at $9,427 per yd.? 

28. What cost 275 lemons, at 9 mills apiece ? 

29. At 7 cents and 3 mills per yard, what is the value 
of 18704 yards of satin ribbon f 

30. What is the value of a township containing 305 1 9.75 
acres of land, at 4 dolls. 8cts. and 5 mills per acre f 

31. What is .06 of 1532 dollars? Or, what is the 
product of 1532 multiplied by .06 ? 

32. What is 03 of 476 dollars and 78 cents f 

33. If an bsurance office charge .015 of the value of a 
hou^e for insuring it against fire, what will be the expense 
of insuring a house^ valued at $437.25 ? 

34. Multiply 26.000375 by .00007. 

35. What is the product of 3.62981 by 10000. 
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The learner will perceive, that any decimal number is 
multiplied hj 10, 100, 1000, &c., by merely removing 
&e decimal point as muiy places to the right hand as there 
are ciphers m the multiplier. Thus, 6.2b X 10=62.5. 
6.25X1000 = 6250. 

DIVISION OF DECIMALS. 

It has been shown, in multiplication of decimals, that 
there must be as many decimal places in a product as 
there are in both its factors; and it follows, that, in divi- 
sion of decimals, there must be as many decimal places 
in the divisor and quotient together, as there are in the 
dividend. Therefore, the number of decimal places in 
the quotient must be equal to the difference between the 
number of decimal places in the dividend, and the num- 
ber of decimal places in the divisor. 

RULE Divide as in tohole numbers; and in the quo^ 
tienty point off as many figures for dedmals, as the deci* 
mat places in the dividend exceed those in the divisor; 
that 19, make the decimal places in the divisor and quotient 
counted together^ equal to the decimal places in the divi* 
* dend. 

If there be not figures enough in the quotient ta point 
off^ prefix ciphers to supply the deficiency. 

When there are more decimal places in the divisor^ 
than in the dividend^ render the places equals by anneX' 
ing ciphers to the dividend^ before dividing. 

After dividing all the figures in the dividend^ if there 
be a remainder^ ciphers may be annexed to it^ and the 
division continued. The ciphers thus annexed^ must be 
counted with the decimal places of the dividend. 

26. How many times is 57.2 contained in 2406.976 i 

57.2)2406.976(42.08 

37. What is the quotient of 11.7348 by 254 ? 

254)1 1.7348(.0462 

38. What is the quotient of 4066.2 by .648? 

648)4066.200(6275 
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81)3.672(4.5333+ 
324 . 

432 
405 

270 
243 

270 
243 

270 
243 

27 



39. What is the quotient of 3.673 by .81 ? 

The sign of additiofij or 

more^ here shows, that tiie true 
quotient is more than the pre- 
ceding figures express. We 
might continue the division, 
but we should never arrive at 
a complete quotient. For the 
purposes of business, it is sel- 
dom necessary to extend the 
quotient below thousandths; 
but, in the following exercises, 
those quotients that do not. 
terminate, may be extended to 
millionths. 

40. How many times is 4.72 contained in 637.531 ? 

41. What is the quotient of 2.7315 by 74 f 

42. What is the quotient of 409.867 by .5806 f 

43. What is the quotient of 125 by .1045 .? 

44. What is the quotient of 709 by 3.574 .? 

45. What is the quotient of 7382.54 by 6.4252.'' 

46. What is ^e quotient of 715 by .3075 .? 

47. What is the quotient of 267.15975 by 13.25 ? 

48. What is the quotient of .0851648 by 423 .? 

49. What is the quotient of .009 by .00016 ? 

50. If 17 boxes of oranges cost $98.29, what is the 
cost of a single box ? 

51. If $550,725 be divided equally among 15 men, 
what will be each man's share } 

52. If 37.5 barrels of flour be divided equally among 
25 men, how much will each man have ? 

^3. If 46.75 yards of cloth cost $251,702, what is 
the cost of 1 yard of the cloth ^ 

54. Divide 3712 by 42; annexing ciphers to the re- 
mainders, until eight decimal figures are obtained in the 
quotient. 

55. What is the quotient of 9 divided by 266 ? 

In this example it will be necessary to annex a suffi- 
cient number of decimal ciphers to the dividend, before 
the operation of dividing can be conmienced. 




8)7.000 



.875 Jlns. 
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66. What IS the quotient 1 divided by 8 ? 

67. What is the quotient of 62 divided by 97? 

68. Divide 1 by 2. 3 by 4. 10 by 12. 3 by 16 
2 by 13. 6by26. 14 by 15. 40by72.» 7 by 599. 

Any decimal number is divided by 10, 100, 1000, &c. 
by merely removing the decimal point as many places to 
the left hand as there are ciphers in the divisor. Thus 
14.8-7-10=1.48 14.8 -M000=. 0148. 

REDCCTION OF DECIMALS. 

CASE I. To reduce a vulgar fraction to a decimal. 
RULE. Divide the numerator by the denominator, and 
the quotient will be the decimal. 

59. Reduce |- to a decimal. 

Decimal ciphers are here aimexed 

to the dividend as directed in the 
rule for division of decimals. 

60. Reduce the fractions ^5 1, i, J, ii) sfj -^j 
and Y^fTJ ^^ decimals. 

61. Simplify f of ^, and reduce it to a decimal. 

62. Reduce ^ of f of ^ to a decimal. 

63. What b the decimal expression of 247-^ f 

64. Reduce f , -^9 and -^ to decimals. 

The learner will discover, that the above fractions, f , 
•^ , and -^ caimot be reduced to exact decimal expres 
sions. The quotient of 2 by 3 is .6666, &c., continually 
The quotient of 2 by 11 is .181818, &c.; the same two 
figures being repeated continually. The quotient of 1 by 
27 is .037037, &c. ; the same three figures being repeated 
continually. Decimals of this kind are treated in- the 
next Article, under the head of Infinite Decimals. For 
most purposes, however, three or four decimal places will 
express any fraction with sufficient accuracy, imless the 
integer of the fraction is of very high value. 

CASE IL To reduce a decimal to a vulgar fraction. 

RULE. Write the decimal denominator under the dec*- 
tmaZ, and erase the decimal point: view the expression 
as a vulgar fraction, and reduce it to its lowest terms. 
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65. Reduce .4375 to a vulgar fractioD. 

.4375 =-^^o^^5 ; and to reduce this fraction to its lowest 
terms, we divide the terms by their greatest common 
measure, whioh is 265. The result is^ •^. 

66. Reduce .375 to a vulgar fraction. 

67. Reduce .76482 to a vulgar fraction. 

68. Reduce .510505 to a vulgar fraction. 

69. Reduce .1084058 to a vulgar fraction. 

70. Reduce .04608128 to a vulgar fraction. 

CASE III. To reduce the lower denominations of a 
compound number to the decimal of a higher denomina- 
tion. 

RULE. Reduce the given quantity to a vulgar fraction, 
(as taught in page 40), then reduce the vulgar fraction 
to a decimal. 

The decimal quotients which do not terminate, may, 
m the examples of this case^ be extended as low as the 
seventh place. 

71. Reduce 12 s. 6d. 3qr. to the decimal of a £. 

72. Reduce 2qr. 14 lb. to the decimal of a cwt. 

73. Reduce IR. 14 rods to the decimal of an acre. 

74. Reduce 13 dwt. 16 gr. to the decimal of a pound, 
Troy weight. 

75. Reduce Ipk. Ipt. to the decimal of a bushel. 

76. Reduce 1 bl. to the decimal of a tun of wine. 
77 Reduce 4yd. 6 in. to the decimal of a mile. 

78. Reduce 5 square yards to the decimal of an acre. 

79. Reduce 14 cubic feet to the decimal of a cord. 

80. Reduce 21 h. 50m. 31 s. to the decimal of a year. 

81. Express £19. 13s. 9^d. decimally; making the 
£ the unit, and the 8. and d, a decimal. 

82. Reduce 17hhd. 9 gal. 3qt. lpt« to a decanal ex« 
pression; the hogshead being the unit. 

83. Reduce 15 tons, Iqr. 14 oz. to a decimal expres- 
sion; the ton being the unit. 

84. Reduce 4 miles, 7 fur. 9r. 3yd. 6 in. to a decimal 
expression; the mile being the unit. 

65. Redi'ce 25 rods,l 9yd.7 ft. 1 1 5 in. , square measure, 
to a decimal expression; the rod being the unit. 
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86. What is the value of 41 6 gal. Sqt. l{t. of wine, at 
$1,359 per gallon? 

In this example, first reduce the quantity of wine to a 
decimal expression, — the gallon being the unit — and then 
muhiply this quantity into the price of 1 gallon: the answer 
will be j|S 566.633+. The following examples in this 
case are to be performed in like manner. 

•87. What is the value of 57yd. 2qr, 3 na. of cloth, at 
jj 6.78 per yard ? 

88. What is the value of 748^ yards of ribbon, at 9 
cents 8 mills [.098] per yard f 

89. What is the value of 5741 yd. 8qr. of tape, at 7 
mills [.007] per yard ? 

90. What is the value of 4cwt. Iqr. 191b. of raisins, 
at $ 12 per hundred-weight ? 

91. What is the value of 32hhd. 22 gal. of molasses, 
at $ 19.22 per hogshead ? 

92. What is the value of 3pk. 7 qt^ of com, at 75 cents 
per bushel ? 

93. What is the cost of 15E.e. 4qr. 3na. of linen, 
at $1.15 per ell? 

94. What is the cost of 7 A. 2R. 38 r. of land, at 
$64.50 per acre ? 

95. What is the cost of 28 square rods and 260 square 
feet of land, at $84.25 per rod r 

96. What is the cost of 291b. 6oz. 8 dr. of indigo, at 
$3.75 per pound? 

97. What is the cost of 4qr. 3na. of thread lace, at 
$4.50 per French ell.? 

98. What is the value of 7 lb. 10 oz. 18 dwt. of copper, 
at 27 cents per pound ? 

99. What is the value of lloz. 19dwt. 23 gr. of silver, 
at $ 15.25 per pound ? 

CAS2 IV. To reduce the decimal of a higher denomi- 
nation to its value in whole numbers of lower denomina- 
tion. 

RULE. Multiply the decimal by that number of the 
next lower denomincUion Ufhich makes a unit of the high" 
evj and the product ufill be of the lotoer denomination. 



.769 
5.5 

6545 
3845 

4.2295 
3 

.6885 
12 



eO ARITHMETIC. XL 

Proceed in like manner toith the decimal in each $uc* 
ceeding product. 

100. Reduce .769 r. to its vdue in yards, feet, and 
inches ; that is, change .769 of a rod to yards, &c. 

There are 5^ times, or 5.5 times 
as many yards as rods in any quantity, 
whether that quantity be a whole nurn* 
ber or a decimal: therefore, we mul- 
tiply the decimal of a rod by 5.5, and 
the product is 4.2295 yards. We 
then multiply .2295 of a yard by 3, to 
find the feet; but there is not a whole 
foot in this decimal, and we proceed 
to find the inches. The whole result 
8.2620 is, 4ycl. Oft. 8.262in. 

101. Reduce .775 £ to its value m shillings, &c. 

102. Reduce .625 s. to its value in pence and farthings. 

103. Reduce .46941b. Troy, to oz., dwt., &c. 

104. Reduce .624cwt. to its value in qr., lb., &c. 

105. Reduce .0653 mile to its value in yd., &c. 

106. Reduce .3875 A. to its value in R. and rods. 

107. Reduce .0098 ton to its value in lb., oz., and dr. 

108. Reduce .2083 hhd. to its value in gallons. 

109. Reduce .467 cwt. to its value in qr. lb. &c. 

110. Reduce £741.687 to its proper expression, in 
pounds, shillings, pence, and farthings. 

111. Reduce 84.704 miles to its proper expression, 
in miles, furlongs, rods, yards, &c. 

112. Reduce 50.742 A. to its proper expression, in 
the several denominations of square measure. 

EXCHANGE OF CURRENCIES. 

Before the adoption of the Federal currency, merchants 
in this country, kept their accounts in the denominations 
of English money. The value of the Pound, however, 
and consequently the value of its subdivisions, was vari- 
ous: that is, a pound, and consequently a shilling, signified 
a greater value of money in some of the states, than in 
others. Accounts are now kept, in Federal money, and 
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its denominations are generally used in statbg prices. In 
some sections of the country, however, prices are fre- 
quently mentioned in shillings and pence — a custom which 
is inconvenient, and which ought to be discontinued. 

In New England, Virginia, Kentucky, and Tennes- 
see, -^ of a dollar is called a shilling. 

In New York and North Carolina, ^ of a doHar is 
called a shilling. 

In Pennsylvania, New Jersey, Delaware, and Mary- 
land, -fj of a dollar is called a shilling. 

In South Carolina and Georgia, ^ of a dollar is call- 
ed a shilling. • 

In Canada, ? of a dollar is called a sliilling. 

113. How many cents and mills, that is, what decimal 
of a dollar, in a New-England shilling ? in 2 shillings i 
in 3 shillings ? in 4 shillings ? in 5 shillings ? 

114. How many cents and mills in a New- York shil- 
ling.^ in2s..^ in 3s.? in 4s.? In 5s.? in 6s.? in 7s.? 

115. How many cents and mills in a Pennsylvania shil- 
ling ? in 2s. ? in 3s. ? in 4 s. ? in 5 s. ? in 6 s. ? 

116. How many cents and mills in a Georgia shilling ? 
in 2s.? in 3s.? in 4s.? 

117. How many cents are there in a Canada shilling? 
ni2s.^ m3s.? in 4s.? in 5s.? , 

To change the old currencies to Federal money. 

RULE. Reduce the pounds^ if there be any^ to shil- 
lings. Denote the shillings as units^ reduce the pence 
and farthings to the decimal of a shillings and multiply 
the whole sum by that fraction of a dollar which is equal 
to one shillings 

118. Change 13s. 6 d., of the old currency of New 
England, to Federal money. 

119. Change £42 19 s. 4^d. of the old ciu'rency of 
New England, to Federal money. 

120. Change 13s. 6d., of the old currency of New 
York, to Federal money. ^ 

121. Change £25 17s. 8|d., of the old currency of 
New York, to Federal money. 

a 
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122. Change ISs lid., of the old currency of Penn* 
Bylvania, to Federal moneyl 

123. Change £14 7 s. 6 J d. of the old currency of 
Pennsylvania, to Federal money. 

124. Change 16s. lOd., of the old currency of Georgia, 
to Federal money. 

1^5. Change £54 12s. H^d., of the old currency 
of Georgia, to Federal money. 

126. Change* 17 s. 5d., of the currency of Canada, to 
Federal money. 

127. Change £21 9s. 3|d., of the currency of 
Canada, to Federal money. ^ 

125. What is the value, in Federal money, of 9 New 
England shillings ? 9 New York shillings i 9 Pennsyl- 
rania shillings ? 9 Georgia shillings ? 9 Canada shillings ? 

MISCELLANEOUS EXAMPLES* 

Any vulgar fraction, which shall appear in the following 
examples, must be reduced to a decimal; and the lower 
denominations of compound numbers must also be reduced 
to decimals, before they are brought into operation. No 
decimal need be continued lower than six places. An- 
swers to be given in decimals. 

129. What is the sum of 6 tons 18cwt. Iqr., 5cwt. 
3qr. 2lb., 4.093S25 tons, 2qr. 27lb., 8cwt. 2qr. 4lb., 
and 17 tons 6cwt. Oqr. 191b.? 

130. What is the difference between 2.90843hhd.* 
and 4hhd. 47 gal. 3qt. Ipt. of wine. ^ 

131. What is the cost of 15.179 yards of broadcloth, 
at $ 6 per yard ^ 

1 32. If 67 yards of cloth cost $ 197, what costs 1 yd. .* 

133. What is the cost of 28 yd. 3qr. of cloth, at $ 7.55 
per yard ? 

134. If 18yd. Iqr. of cloth cost $91.16, ^what is the 
cost of 1 yard ? 

135. What is the cost of 25cwt. 2qr. 20lb. of hops, 
at $4.96 per hundred weight.^ 

136. What is the cost of 24hhd. 15 gal. of molasses, 
at $25.36 per hogshead ' 



i 
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137. What IS the cqgf of 255yd. 3qr. of ribbon, at 
8 cents 5 mills [ 085] per yard ? 

138. What is the cost of 24^ yards of ribbon, at 7 
cents per yard f 

139. What is the cost of 3qr. 2na. of broaddoth, at 
$10.35 per yard? 

140. What is the cost of Ifir. 7 gal. 3qt. of b^er, at 
$3.50 per firkin? 

141. What is the value of 23 grains of silver, at $ 14 
per pound, Troy? 

142. What is the value of 25 square rods of land, at 
$75 per acre? 

143. If $238.86 be divided equally among 18 men, 
what will each man receive ? 

144. If $775 be divided equally among 8 men, what 
will each man receive ? 

145. If a man travel 73.487 miles in 15 hours, what 
distance does he travel in 1 hour ? 

146. What is J of 1142.26? 

The result will be the same, whether we divide 1142. 
26 by the denominator 8, (which is multiplying by |), 
or, reduce ^ to a decimal and multiply this decimsd into 
1142.26. The former metliod is to be preferred; and 
the learner is here reminded, that the product of any 
decimal will be such sl fractional part of the multiplicand 
%s the decimal 

147. What 

148. What 

149. What 

150. What 

151. What 

152. What 

153. What 

154. What 

155. What is .06 of 37241 dollars ? 

156. Suppose I have $5872, and pay away .06 of it, 
how much shall I have left ? 

157. A owes B $430.40 to be paid in 10 months, 
but B relinquishes .05 of the debt for having it paid im- 
mediately. How much does B relinquish ? 



ndicates. 

.125 of 1142.26? 
s I of 2.565? (Divide by 6). 
s .6 of 2.565 ? (Multiply by .6). 
s -^ of 1999.2 ? 
s .56 of 1999.2? 

^ of 387.65? 

.135 of 387.65? 

•jfo of 37241 dollars ? 
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158. G borrowed of D, $72.85, agreeing to pay h in 
16 months, increased by .08 of itself. What was tlie 
amount to be paid f 

159. ^hat will it cost to msure a house, worth $ S500, 
against the danger of fire, for one year, the price of in- 
surance being .025 of the value of die house ? 

160. Suppose I purchase a ship for ^ 12900, and sell 
it at an advance equal to .019 of tne cost; for how much 
do I sell it ? 

161. How many gallons of wine can be purchased for 
$ 74, at $ 1 .37 per gallon ? 

162. How many pounds of raisins can be bought for 
$9, at 16 J cents per pound ? 

163. If a man travel 5. 385 miles in 1 hour, m how 
many hours will he travel 166 miles ? 

164. If 18 bushels 3 pecks of wheat grow on 1 acre, 
how many acres will produce 396 bushels ? 

165. If 3 shillings will pay for 1 bushel of barley, how 
many bushels will 26 shillings pay for ? 

166. If|5s. 8d. will pay for 1 bushel of wheat, how 
many bushels will jB 1 1 pay for ? 

167. If 8s. 3d. will pay for 1 gallon of wine, how 
many gallons will iE18 pay for } 

168. What is the value, in Federal money, of £S 17 s. 
8d., of the old currency of New England? 

169. If I buy 230 pelts, in Canada, at 4s. 3d. apiece, 
for what amount Federal money must I sell the whole, 
in the United States, in order to gain $36.15 .^ 

170. How many square feet in a floor, that is 18.63 
feet long, and 14ft. 3 in. wide ? 

171. ^How many square feet in a board, that is 16 ft 
5 in. lohg, and 11 inches wide f 

172. How many cubic feet in a box, that is 4ft. Bm, 
long, 3ft. 2i^. deep, and 2ft. 9in. wide ."^ 

173. Goliath is said to have been 6^ cubits high, each 
cubit bebg 1 foot 7.163 inches. What was his height 
in feet ? 

174. How many square feet of paper will it take to 
cover the walls of a room, that is 18 ft. 9 in. long, 14 ft. 
6in wide, and 9ft. 3in. high? 
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175* Suppose a man's property to be worth $6520, 
and his tax to be .02 of the value of his property; how 
nuch is his tax ? 

176. If a man earn one dollar and one mill per day, 
how much will he earn in a year ? 

177 What is the cost of three hundred seventy-five 
tliousandths of a cord of wood, at four dollars per cord ? 

178. A has nine hundred thirty-six dollars, and B has 
five dollars, three dimes and oile mill. How much more 
money has A than B ? 

179. A trader sold 4 pieces of cloth — the first con- 
tained 86 and 3-thousandths yards; the second, 47 and 3- 
tenths yards; the third, 91 and 7-hundredths yards; the 
fourth, 22 and 9-ten-thousandths yards. What did the 
whole amount to, at $ 7 per yard ? 

180. A has $31.32, B has $57|, C has $ 104|, and 
D has $ 95.^^ ; and they agree to share their money equally. 
What must each relinquish, or receive ? 

181. Suppose a car wheel to be 2 feet 9| inches in 
circumference; how^ many rods will it run, in turning 
round 800 times ? 

, 182. If a car run 1 mile in 3 minutes and 9 seconds, 
in what time will it nm 18 miles ? 

183. Suppose the sum of two certain quantities to be 
1, and one of those quantities to be .8036, what is the 
other .^ (See Prob. r, page 20.) 

184. Chai'les and Joseph together have $4.38; of 
which Charles's share is 17 shillings and 3 pence. What 
is Joseph's share ? 

185. Suppose .08 to be the difference between two 
quantities, and the greater quantity to be 80; what is t^ie 
smaller ? (See Prob. ii, page 20.) 

186. There is a field, 5.864 acres of which is planted 
with com, and the rest, with potatoes. There is 2 A. 
3R. lOr. more of com than potatoes. How much is 
planted witli potatoes ^ 

187. Suppose 7426. 1 to be the difference between two 
quantities, and the smaller quantity to be ;93; what is the 
greater.? (See Prob. hi, page 21.) 

188. Henry has $1 355 more money than William} 

6* 
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and Williain has 19s. ld^d.> New England currency. 
How much has Henry ? 

189. What are the two quantities whose sum is 290. 
009, and whose difference is .99.'^ (See Prob. iy, 
page 21.) 

190. If a horse and chaise cost $437.25, and the 
chaise cost $67.08 more than the horse, what is the cost 
of each ? 

191. Suppose 15675.266547 to be the product of 
some two factors, one of which is 27.381; what is the 
other .^ (See Prob. v, page 21.) 

192. If a board be lit. 9in. wide, how long must it 
be, to contain 26.5 square feet of surface ? 

193. Suppose 566.916128724 to be a dividend, and 
108.273 the quotient; what is the divisor.^ (See Prob. 
VI, page 21.) . 

194. 4397.4 pounds of beef was equally divided among 
a number of soldiers, and each soldier received 3.49 
pounds. How many soldiers were there ? 

195. Suppose .025 to be a divisor, and .045 the quo- 
tient; what is the dividend ? (See Prob. vii, page 22.) 

196. Such a quantity of bread was divided equally 
among 13 sailors, as allowed each sailor 1.236 pounds. 
How many pounds were divided ? 

197. If the product of three factors be 70.4597, the 
first of those factors being 3.91, and the second 3.5, what 
is the third? (See Prob. viii, page 22.) 

198. What must be the depth of a pit, that is 8ft. Sin. 
long, and 4 ft. 3 in. wide, in order that it shall contain 
231 cubic feet.^ (Consider 231 as a product.) 

199. Suppose the bottom of a wagon to be 9 feet long, 
and 4ft. 3in. wide; how many feet high must wood be 
piled in this wagon, in order that the load shall contain 
1 cord ? (View the cubic feet in a cord as a product.^ 

200. Suppose wood to be piled on a base, 15 ft. 6 in. 
long, and 7 ft. 9 in. wide, what must be the height of the 
pile, Xo contain i6 cords ? 

301. U^Sm of timber be 1 ft. 9 in. wide, and 1 .4 ft. 
deqi^ whsrf^plEt be its length, in order tliat the stick 
shall contaiii 1 ton.^ 
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XII. 

INFINITE DECIMALS. 

Learners, who are preparing for commercial businew, and who do not intend 
to proflccute an extensive course of mathematical studies, may omit this article» 
and proceed immediately to Art. XIII. 

Infinite decimals are those which are understood 
to be indefinitely continued; either by one and the same 
figiure perpetually repeated, or, by some number of 
figures perpetually recurring in the same order. Foi 
example, .444444, &c. .26262626, &c. .057057057, 
&c. .134913491349, &c. Decimals of this kind resuK 
from division, when the divisor and dividend are prime 
to each other, and the divisor contains prime numbers 
6ther than those contained in 10; that is, other than 2 
and 5: 

An infinite decimal which is continued by the repetition 
of a single figure, is called a repeating decimal; and the 
repeated figure is called the repeUnd, 

An infinite decimal which is continued by the repetition 
of more than one figure, is called a circulating decimal; 
and the repeated period of figures is called the circulate^ 
or compound repetend. 

When other decimal figures precede the . repetend or 
circulate, the decimal is called a mixed infinite decimal. 
For example, .8476666, &c. .38171717, &c. 

A single repetend is distinguished by a point over it,. 

thus, .3, which signifies .33333, &:c. A compound re-' 
petend is distinguished by a point over its first,* and last 

figure, thus, .849, which signifies .849849849, &c. 

Similar repetends — ^whether single or compound- 
are those which begin at the same place, either before or 

after the decimal point. For example, .13 and .72 are 

.... a • 

similar; also, .264 and .9038 are similar; also, 3.54 and 

7.36 are similar. 

Dissimilar repetends are those which begin at differed 

places. For example .6127 and .405 are dissimilar. 
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Conierminaus repetends are those which end at the 

same place. For example, .749 and .506. 

Similar and conterminous repetends are those which 

begin and end at the same places. For example, .1308 

and .4012. 

Any quotient continued by annexbg decimal ciphers 
to the dividend, is known to be infinite, whenever a re- 
mainder occurs, that has occurred before; and the rape- 
tend is known to consist of those quotient figures which 
succeed the first appearance, and precede the second 
appearance of the recurring remainder. It may also be 
observed, that every quotient which does not termmate, 
must, at some place, repeat or circulate. This truth is 
evident from the consideration, that the several remain- 
ders, which precede their respective quotient figures, 
must all be within the series of numbers, 1, 2, 3, 4, and 
so on, up to the number of the divisor. Therefore, it is 
impossible tliat the number of partial divisions in any 
operation shall equal the number indicated by the divisor, 
without the recurrence of some one of the remainders. 



REDUCTION OF INFINITE DECIMALS. 

CASE I. To reduce a repetend to a vulgar fraction. 

The observations which lead to the rule are as fol- 
lows. If 1, with ciphers continually annexed, be di- 
vided by 9, the quotient will be Is continually; that is, 
if 4 be reduced to a decimal, it will produce the repetend 

.1: and since .1 is the decimal equal to ^, .2=f , .3= 

|, .4=1^, and so on, up to .9=f or unity. Therefore, 
every single repetend is equal to a vulgar fraction, whose 
numerator is the repeating figure, and whose denominator 
is 9 Agsun, if -^j be reduced to a decimal, it becomes 

01; and since .01 is the decimal equal to ^, .02=^, 

ib^tss^j and so on, up to .99=f^ or unity. Again, 

i^ lie reduced to a decimal, it becomes .001, and 

i0Ol is the decimal equal to y^, .602=^fy, 
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.003=^1^, and so on. This correspondence exists 
universally; and, therefore, any circulate — not containing 
an integer — is equal to a vulgar fraction, whose numera- 
tor is the circulating figures, and whose denominator is 
denoted by as many 9s as there are places in the circulate. 

RULE. Make the repetend the numerator^ and for the 
denominator take as many 9$ as there are figures in tht 
repetend. 

When there are integral figures in the repetend^ a 
number of ciphers equal to the number of integral figuree 
must be annexed to the numerator. 

1. Reduce .6 to a vulgar fraction. 

2. Reduce .037 to a vulgar fraction; giving the frac 
lion in its lowest terms. 

3. Reduce .123 to a vulgar fraction. 

^ 4. Reduce .142857 to a vulgar fraction. 

5. Reduce .7G9230 to a vulgar fraction. 

6. Reduce 2.37 to a vulgar fraction. 

CASE II. To reduce a mixed infinite decimal to a 
vulgar fraction. 

Observe, that a mixed infinite decimal consists of two 
paits — the finite part, and the repeating part. The finite 
part may be reduced as shown in Art. xi, Case i; and 
the repeating part, as shown in the first case of this article; 
observing, however, to reckon the value of the fraction 
obtained from the repeating part ten times less for every 
place occupied by the finite figures. For example, the 

decimal .26 is divisible into the finite decimal .2, and the 

repetend .06. Now .2=^%, and .6 would be=|-, if 
the circulation began immediately after the place of units; 
but since it begins after the place of tenths, it is ^ of ^^ 

==/o . Then, .26 is equal to T% + ?o = if +9%=fo • 
RULE. To as many 9s as there art figures in the 
repetend^ annex as many ciphers as there are finite places^ 
for a denominator. Then^ multiply the same number 
of 9s by the finite part of the decimal^ and add the repe^ 
tend to the product^ for ihe numerator. 
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7. What IS the least vulgar fraction equal to .13 ? 

8. Reduce .148 to a vulgar fraction. 

9. Reduce .532 to a vulgar fraction. 

10. Reduce .81247 to a vulgar fraction. 

11. Reduce .092 to a vulgar fraction. 

12 Reduce .00849713 to a vulgar fraction, 

CASE III. To make any number of dissimilar repe- 
tends, similar and conterminous. 

Observe, that a single repetend may be represented 
either as a compound repetend or as a mixed decimal ; 
thus, .6=. 666 = . 66666. Also, a compound repe- 
tend may be represented as a mixed decimal; thus, 
.248 = .24824 = .24824824. Also, a iSnite decimal may 
be represented as a mixed infinite decimal, by annex- 
ing ciphers as repetends; thus, .39 = .390 ==3966= 
.390000. Hence, two or more decimals, whether repe- 
tends, circulates, or mixed decimals, may be expressed 
with circulating figures beginning and ending together. 

RULE. Find, the least common multiple of the several 
numbers of decimal places in the several repetends; 
extend the repetend which begins lowest to as many 
places as the multiple has units, and make all the other 
repetends to conform thereto. 

13. Make 6.317, 3.45, 52.3, 191.03, .057,5.3 and 
1 359 similar and conterminous. 

^he first repetend has 
3 places; the second, 2j 
the fourth, 2; the fifth, 3; 
the sixth, 1 ; the seventh, 
1. The least common 
multiple of 3, 2, 2,3,1, 
1, is 6; therefore the simi- 
lar and conterminous repe- 
tends have 6 places. 

14. Make 9.814, 1.5, 87.26, .083 and 124.09 similar 
and cocterminous. 



6.317= 6.31731731 

3.45 = 3.45555555 

52.3 = 52.30600006 

191.03 =191.03030303 

.057= .05705705 

5.3 = 5.33333333 

1.359= 1.36999999 
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15. Make .321, .8262, .05, .0902 and 6 smilar and 
conterminous. 

16. Make .53i, .7348, .07 .0503 and .749 similar 
and conterminous. 

CASE IV. To find whether a given vulgar fraction is 
equal to a finite, or infinite decimal; and, of how many 
figures the repetend will consist. 

If we divide unity with decimal ciphers annexed 
[1.0000, &c.] hy any prime number, except the factors 
of 10, [2 and 5], the figures in the quotient will begin to 
repeat as soon as the remainder is 1. And since 9999, 
&c. is less than 10000, &c. by 1, therefore, 9999, &c. 
divided by any number whatever will leave for a re- 
mainder, when the repeating figures are at their period. 
Now, whatever number of repeating figures we have, 
when the dividend is I, there will be the same number, 
when the dividend is any other number whatever: for the 
product of any circulating number, by any other given 
number, will consist of the same number of repeating 
figures as before,. Take, for instance, the infinite decimal 
.386738673867, &c. whose repeating part is 3867. 
Now every repetend [3867] bein^ equally multiplied, 
must produce tne same product: for though these pro- 
ducts will consist of more places, yet the overplus in 
each, being alike, will be carried to the next, by which 
means each product will be equally increased, and con- 
sequently every four places will continue alike. From 
these observations it appears, that the dividend may be 
altered at pleasure, and the number of places in the 

repetend wiU still be the same: thus, tj=.09, and -^ 

or^XS = .27. 

RULE. Reduce the vulgar fraction to its lowest termsj 
and divide the denominator iy 10, 5, or 2, as often as 
possible. If the whole denominator vanish in dividing j 
the decimal will be finite^ and will consist of as many 
figures as there are divisions performed. 

If the denomintttor do not vanish^ then by the iari 
quotient divide 9999, ^c. HU nothing remains: the nunh 
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bm* of 9s used, toill show the number of places in the repe^ 
Uhd; which will begin after so many places of figures as 
tkert were 105, 5$, or 2s used in dividing. 

17. Is the decimal equal to -^^^ finite, or infinite — and 
if infinite, how many places has the repetend ? 

Since the denominator does 
not vanish in dividing by 2, the 
decimal is infinite: and, as^six 
'9s are used, the repetend will 
consist of six figures; beginning 
7 )999999 at the fifth place, because four 
142857 ^^ were used in dividing 

18. Examine the fraction -x\ , as above directed. 

19. Examine the fraction f , as above directed. 

20. Examine the fraction -f^-f , as above directed. 

21. Examine the fraction ^3Vf > as above directed. 
22 Examine the fraction ^^, as above directed. 



2 
2 
2 
2 

1 


112 
56 

28 

14 



ADDITION OF INFINITE DECIMALS. 

RULE. Make the repetends similar and conterminoubj 
and add them together. Divide this sum by as many 9s 
as there are places in the repetend; denote the remainder 
as the repetend of the sum, filling out its places with 
ciphers when it has not as many places as the repetends 
added; and carry the quotient to the next column. 

23. What is the sum of 3.6 + 78.3476+736.3 + 

375. + .27+ 187.4.? 

3.6 = 3.6666666 
78.3476= 78.3476476 

735.3 =735.3333333 
875. =375.0000000 

.27 = .2727272 

187.4 =187.4444444 



The sum of the repe- 
tends is first found to be 
2648191. This sum is then 
divided by 999999, and it 
gives a quotient of 2, which 
we carry to the column of 
tenths, and a remainder 
of 648193, which we de- 
note as a repetend. 
S4. What is the sum of 6391.357+75.38+187.21 
f 4*2966+2J7.84»6+42.176+.523+58.80048 ? 



1380.0648193 
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25. What is the sum of 9.814+ 1.3+87.26+.083 
+ 124.09 f 

26. What is the sum of .162 + 134.09+2.93+ 
97.26+3.769230+99.083+ 1.6 + .814 ? 

SUBTRACTION OF INFINITE DECIMALS. 

RULE. Make the repetends similar and conterminowj 
and subtract as usual; observingy ihat^ if the repetend 
of the subtrahend be greater than that of the minuend^ 
the right hand figure of the remainder must be less by 1, 
than it would be, if the expression were finite. 

27. Subtract 13.76432 from 85.62. 

Here, the whole repetend 

of the subtrahend is greater 
than that of the minuend, and 
the last figure in the remain- 
der is dunhushed by 1. 



85.62 =85.62626 
13.76432= 13.764^ 

71.86193 



28. Subtract 84.7697 from 476.32. 

29. Subtract .0382 firom 3.8564. 

30. Subtract 493.1502 from 1900.842974. 

MULTIPLICATION OF INFINITE DECIMALS. 

^ RULE. Change the factors to vulgar fractions^ mulr 
tiply these fractions together, and reduce their product 
to a decimal, 

31. What is the product of .36 X .25 ? 

•36=if=A 

•25 =U A X ff =^ = .0929 Jim. 

32. What is the product of 27.23 X .26, ? 

33. What is the product of 8574.3 X 87.5 ? 

34. What is the product of 3.973 X 8 f 

35. What is the product of 49640.54 X .70603 ? 

36. What is the product of 3.145 X 4.297 ? 

37. What is the product of 8.3 X 4.6 X 7.09 ? 

88. Whatiatheproductof .3 X. 09X8.2X9? 

7 
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DIVISION OF INFINITE DECIMALS. 

RITLE. Change both divisor and dividend into vulgar 
fractions, find tfuiir quotient in a vulgar fraction, and 
reduce it to a decimal. 

39. What is the quotient of .36 by .25? 

.25=f§ ■A-5-f§=i\X|^ = i||=l^fJ 

Then, l^f J =1.4229249011857707509881 dns. 

40. What is the quotient of 234.6 by .7.? 

41. What is the quotient of 13. 6 169533 by 4.297 > 

42. Divide 319.28007112 by 764.5. 



XIII. 

RELATIONS OP NUMBERS. 

Any number may be viewed as a part, or as so many 
parts of any other number ; and it is in this view, that we 
shall, at present, notice the relation of one number to 
another. ^ . 

For example, 1 is | of 5, 3 is | of 5, 9 is | of 5, &c. 
Here 1 stands in the same relation to 5 that \ does to a 
unit ; 3 stiinds in the same relation to 5 that | does to a 
unit ; and 9 stands in the same relation to 5 that ^ does 
to a unit. Thus, the number which is viewed as the part 
or parts of another, becomes a numerator, and the other 
number the denominator of a vulgar fraction. . This frac- 
tion may be reduced, and the relation it expresses wiH 
remain unaltered. For instance, | of 8 is the same as ^ 
of 8 ; and ^ of 8 is the same as | or f of 8. 

In the various practice of arithmetic, most of the solu- 
tions are performed by process to which the performer is 
led, by considering the relation wliich exists between the 
numbers concerned. The truth of this remark will ap- 
pear evident to the learner, in the course of subsequent 
exercises 
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1. Express 16 as a fractional part of 56, and reduce 
the fraction to its lowest terms. 

2. Express 9 as the fractional part of 45, and reduce 
the fraction to its lowest terms. 

3. What part of 34 is 20 ? What part of 34 is 21 ? 

4. What part of 34 is 49 ? — Or, in other words, what 
is the improper fraction that expresses the relation in 
which 49 stands to 34 ? 

5. What part of 24 is 36 i What part of 24 is 37 ? 

6. What part of 2 yards 1ft. 6 in. is 1yd. 2it. lOin.? 

In this example, 2yd. 1ft. 6 in. becomes a denomina- 
tor, and 1yd. 2 ft. 10 in. the numerator. But both these 
quantities must be reduced to their lowest denomination, 
inches; the relation will then be simple, and may admit 
of being reduced to lower terms. 

7. What part of 1 yard is 2 feet 6 inches i 

8. What part of £2 14s. is 16s. lOd..? 

9. What part of 9s. 7d. 2qr. is 2s. 9d. Iqr..^ 

10. What part of 5 gallons 2 pints is 3 quarts 3 gills ? 

11. What part of 2 acres is 1 acre 3 roods 32 rods ? 

12. What part of $7 is $4.65 i 

$7=700 cents, and $4.65=465 cents. Then 465 
cents is ||§ of 700 cents. ^^=t^%. 

When either or both the numbefs, whose relation is to 
be expressed, contains a decimal fraction, the decimal 
places in tlie two numbers must be made equal — if they 
are not already so — by annexing decimal ciphers. The 
decimal points may then be erased, and the numbers 
written as the terms of a vulgar fraction. For example, 
the relation of .14 to 9 is ^Yo=T5o" 

13. What part of 2.1 is 1.72.? 

14. What part of 4.87 is 2 .? 

15. What part of $24.08 is $ 15 .J* 

16. What part of .65 is .408 ? 

17. What part of $2 is $7 .? {Arts. }.) 

18. What part of $2 is $7.49 ? 

19. What part of 90 cents is $ 1.35 ? 

20. What part of $4,375 is $28 ? 
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21. What part of 5.8 is 31 .42 ? 

22. What part of .253 is .97 ? 

23. What part of i is -j^y ? 

The expression of this relation is, at first, a complex 
fraction, of which ^ is the numerator, and i the denomi- 
nator. The expression may be simplified by reducing 
these fractions to a common denominator, and taking the 
new numerators for the terms of the relation. See rule, 
to reduce a complex fraction to a simple one, page 43. 

34. Wtat part of 12 is 10^ ? 

25. Wliat part of 3 is ^ ? 

26. What part of f is | ? 

27. What part of 6^ is 5 J ? 

28. What part of f| is f§ ? 

29. Wljat part of 2| feet is 10|^ inches ? 

30. What part of 14f days is 23^^ hours ? 

31. What part of 24 gallons is 3 quarts 2^ gills ? 

32. What part of 6^ rods is 3 rods 2|ft.? 

33. What part of ^ is | ? 

34. What part of | is I . J* 

35. What part of ^ is f } 

36. What part of ^1 is If .? 

37. What part of If is ^? 

38. What part of 3 shillings is 6 s. 7d.? 

39. What part of £1 14s. is ^5 2s. 7f d..? 

40. What part of 78^ days is 125 days 17| hours ? 

41. What part of 2f tons is 4 tons 6^ pounds ? 

42. If 35 horses eat 12278 pounds of hay in a week, 
what will 17 horses eat, in the same lime ? 

The most obvious view of the solution of this question 
is this — If ^5 horses eat 12278 pounds, 1 horse will eat 
^ of 12278 pounds, which is 350ff pounds; and 17 
horses will eat 17 times 350|f pounds, which is 5963|^ 
pounds. A more concise view, however, may be taken, 
as follows. 17 horses are ^^ of 35 horses, and they 
will eat ^ of the 12278 pounds of hay. Therefore, we 
shall obtain the answer by multiplying 12278 pounds by 
the fraction ^. 12278XiJ=5963|^ dns. 
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43. If a car run 552 miles upon a rail-road, in 24 
bours, how far will it run in 1 3 hours ? 

44. If a car run 3 miles [960 rods] in 8 minutes [480 
seconds] , in what time will it run 300 rods ? 

45. If a hogshead of wine [63 gallons] cost j^ 98.50, 
what will 45 gallons cost, at the same rate ? 

46. If the annual expense of supporting a fort manned 
with 600 soldiers be $ 182571, what is the expense of 
a fort manned with 424 soldiers ? 

47. If I can buy 325 barrels of flour for $ 1425, bow 
many barrels can I buy for $ 521 ? 

48. If a ferry boat cross the river 18 tiiiies in 5 hours, 
in how many hours will it cross 4 times f 

49. If 9 barrels of flour cost $ 32, what will 28 bl. cost? 
In this example, the relation in which 28 barrels stand 

to 9 barrels is expressed by an improper fraction; 28 
barrels being ^^ ot 9 barrels. Therefore the answer is 
obtained by multiplying $32 by ^^ ; that is, by multiply- 
ing $32 by 28, and dividing the product by 9. 

50. If it take 300 yards of cloth to make the uniform 
clothes for 52 soldiers, how many yards are required to 
clothe 784 soldiers ^ 

51. If 12 horses eat 20 bushels of oats in a week, 
how many bushels will 45 horses eat in the same time ? 

52. If a post 5 feet high cast a shadow 3 feet, on level 
ground, what is the height of a steeple, which, at the same 
time, casts a shadow 176 feet? 

53. If $40 will pay for 14 J yards of cloth, how mau|: 
yards can be bought for $75 ? 

54. If 95 bushels of corn cost $68.25, what will 320 
bushels cost, at the same rate ? 

55. Suppose a ship's expenses in Liverpool to be 
J6131 13s. lOd. for 22 days; what would be her ex- 
penses in the same port for 35 days ? 

56. If 144 bushels of corn will grow upon 3 acres 1 
rood 15 rods of land, how much land is necessary to 
produce 500 bushels ? 

57. Bought 269 yards of cloth, at the rate of $ 100 for 
30 yards. What dl d it amount to ? 

7* 
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58. Bought 24 yd. 3qr. Ina. of cloth, at the rate of 
$ 12.30 for 4yd. 1 qr. 2na. What did it amount to? 

Since it is necessary, in this example, to consider 24 
yd. 3qr. Ina. as a fractional part of 4yd. 1 qr. 2na., the 
first step in the operation is, to reduce both quantities of 
cloth to nails. 

59. If 13gal. 2qt. Ipt. of wine cost $21.15, what 
will 36 sal. 3qt. l|5t. cost, at the same rate? 

60. If 26 barrels of flour cost £ 28 1 4 s. 6 d. how many 
barrels will £35 10 s. 4d. pay for? 

61. If 6 gal. 2qt. 1 pt. oi wine will fill 31 bottles, how 
many bottles are required for 1 1 gal. 3 qt. ? 

62. If 144 gross of buttons cost J622 19s., how many 
gross can be bought for J£12 5s. 5^d.? 

63. If2hhd. 19gal. 2qt. of wine cost £92 Is. 2^d. 
what will 25hhd. 36 gal. cost? 

64. If 15 yards of cloth cost $ 39.45, how many yards 
can be l>ought for $21 ? (See remark under example 12.) 

65. At the rate of $ 94 for 78 days' work, in bow many 
days can a labourer earn $ 72.375 ? 

66. At the rate of $ 240 for 9.5 acres of land, what is 
the value of 7.25 acres ? 

67. At the rate of $182.50 for 8 acres of land, what is 
the value of 12.7 acres ? 

68. At the rate of 75 cents for .92 of a bushel of com, 
what is the value of .648 of a bushel ? 

69. In how many minutes will a locomotive car run 
49.9 miles; allowing it to run at the rate of 2.5 miles in 
5.75 minutes ? 

70. If 43.64 pounds of copper be worth $9,075^ what 
is the value of 108.9 pounds ? • 

71. If 14 dollars will pay for the carriage of a ton 75.6 
miles, what distance can a ton be carried for 16 dollars 
75 cents, at the same rate ? 

72. If ^ of a yard of cloth cost $7, what is the cost 
of -j^y of a yard ? (Recur to example 23.) 

73. If a rail-road car run 260 miles in 12 hours, what 
distance will it run in 10^ hours ? (See example 24.) 
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74. If a man earn $ 1. 15 in ^ of a day, how much can 
he earn in |^ of a day? (See example 25.) 

75. Su()pose I of an acre of land to be worth 54 dol- 
lars; what is ^ of an acre worth ? 

To solve this question, by the process to which the 
scholar has been led, he will consider | as a denominator 
and ^ as the numerator of a complex fraction, expressing 
what part of 54 dollars ^ of an acre is worth; and, after 
reducing this complex fraction to a simple one, will mul- 
tiply the simple fraction into 54 dollars, for the an9wer. 
Now the effect of the process is the same as that of mul- 
tiplying the 54 by ^, and dividing the product by | ; and 
this last method is to be preferr^, because it is shorter. 
Thus, 54Xf=6, and 6-7-|=8. 

76. If 1^ of a ship cost $ 1 5000, what does \ of her cost ? 

77. If ^ of a lot of new land be worth 300 dollars, what 
is -/q of the lot worth ? 

78. If a horse trot 1840 rods in ^ of an hour, how 
many rods does he trot in ^^ of an hour f 

79. If 96| yards of cloth cost $642, what will 28^^ 
yards cost, at the same rate ? 

80. If 15i yards of cloth cost $75, what will 142J 
yards cost ? 

81. If 9f barrels of flour be consumed by a company 
in 18 days, how long will 25| barrels last ? 

82. If a mill grind 18^ bushels of corn in 1 hour and 
22 minutes, in what dme will it grind 25| bushels ? 

83. If a ship sail 92| miles in 8f hours, in how many 
hours does it sail 65^^ miles ? 

84. If a barrel of flour will support 12 men for 25 
days, how long will it support 8 men ? 

Since the flour will support 12 men 25 days, it would 
support 1 man 12 times 25 days, or 300 days; and since 
It would support 1 man 300 days, it will support 8 men 
J of 300 days, or 37f days. Thus, to obtain the answer, 
we multiply 25 days by 12, and divide the product by 8. 
A little attention to the conditions of this question, and 
the process of the operation, will enable the learner to 
perceive, at once, that the answer is ^ of 25 days. 



60 ARITHMETIC. XIII 

85. If a quantity of beef will support 436 men 73 days, 
how long will it support 240 men ? 

86. If a barrel of beer will last 10 men 16 days, how 
long will It last 23 men ? 

The beer would last 1 man 10 times 16 days, or 160 
days; and it will last 23 men ^V ^^ ^^0 days, or 6§f 
days. The question is, however, more conveniently 
viewed thus; — Since the beer will last 10 men 16 days, 
it will last 23 men ^^ of 16 days; and, hence, 16 is to be 
multiplied by ^f . 

87. Suppose a certain quantity of hay will feed 85 
sheep 71 days; how long will it feed 230 sheep } 

88. If 256 men can make a certain piece of road in 
240 days, iii what time will 190 men make it? 

89. If 9 yards of silk, that is 3 quarters wide, will line 
a cloak, how many yards, that is 5 quarters wide, will 
line the same cloak ? 

90. If 110 yards of paper, that is 32 inches wide, will 
cover the walls of a room, how many yards, that is 24 
inches wide, will cover the same walls ^ 

91. Suppose a man can perform a piece of work in 
45 days, by working 7 hours a day; in what time will he 
perform it, if he work 10 hours a day? 

92. Suppose a company of men can perform a piece 
of work in 155 days, by working 12 hours a day, in what 
time will they perform it, by working 5 hours a day? 

93. How many days will it take 119 horses to eat the 
hay that 44 horses would eat in 60 days ? 

94. The hind wheels of a coach, which are 180 inches 
in circumference, will turn round 4825 times in running 
a certain distance, how many times will the forward wheels 
turn round, they being 145 inches in circumference? 

95. If a ship, by sailing 9 miles an hour, will effect a 
passage to Europe in 55 days, in how many days would 
she effect the passage by sailing 13 miles an hour? 

96. If a vessel, by sailing lOj miles an hour, will make 
a passage from Bangor to New Orleans in 11 days, in 
how many days would she make the passage by sailing 
12^ miles an hour ? 

97. Suppose A rides 6| miles an hour, and performs 
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a certain journey in 14A days; in what time will B, who 
rides only 4^^^ miles an hour, perform the same journey? 

98. If 6 persons expend $ 300 in 8 months, how much 
will serve 15 persons for 20 months ? 

Since 6 persons expend ^SS0^ ^ 300 760 

in 8 months, 15 persons j|^ould, fg 20 

since 15 persons would expend ^^P 1875 

$750 in 8 months, they would, in 20 months, expend 
%^ of $750, which is $1875. The^adjoined operation 
corresponds to this solution. 

99. If the wages of 6 men for 14 days be $84, what 
will be the wages of 9 men for 1 1 days ? 

100. If 3 pounds of yam make 9 yards of cloth, 5 
quarters wide, how many pounds would be required to 
make a piece of cloth 45 yd. long and 4qr. wide.^ 

101. If a class of 25 girts perform, 1750 examples in 
arithmetic, in 15 hours, how many examples of equal 
length may a class of 30 girls perform, in 18 hours f 

102. If the use of $100 for 90 days, be worth $1.50, 
what is the use of $78 for 85 days worth ? 

103. If the use of $ 100 for 30 days be worth 75 cents, 
what is the use of $ 1240 for 57 days worth ? 

104. If a man travel 217 miles in 7 days, travelling 6 
hours a day, how many miles will he travel in 9 days, if 
he travel 11 hours a day? 

When he travels 6 hours a day, he advances 217 miles 
m 7 days, and were he to proceed thus for 9 days, he 
would advance ^ of 217 miles, or 279 miles. Since, by 
travelling 6 hours a day he would, in 9 days, advance 
279 ml., by travelling 11 hours a day, he would advance 
V of 279 ml., which is 511| ml., or 511^ ml. 

105. If a man perform a journey of 1250 miles in 15 
days, by travelling 14 hours a day, how many days will 
it take him, to perform a journey of 1000 miles, by travel- 
ling 13 hours a day? 

106. If 10 cows eat 7^ tons of hay b 14 weeks, how 
many cows will eat 22^ tons in 28 weeks ^ 
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* 107. If <) men will mow 35 acres of grass in 7 days, 
by working 10 hours a day, how many men will be re 
quired to mow 48 acres in 6 days, when they work 13 
nours a day? 

108. If 14 men can cut 87 cords of wood in 3 dayj, 
when the days ara^W fiours^^jg, how many men will cut 
175 cords, whep the days are lj| hours long ? 

109. If 16 men can build 18\rods of wall in 12 days, 
how many me4. must be employdi to build 72 rods of the 
same kind of ^all in 8 days ? / 

110. If 25 persons consume 600 bushels of corn in 
2 years, how mucb^ill 189 persons consume in 7 years ? 

Since 25 persons consume 600 bushels in 2 years, 
139 persons would, in the same time, consume ^^ of 
600 bushels, which is 3336 bushels. Then, since 13d 
persons would consume 3336 bushels in 2 years, they 
will, in 7 years, consume | of 3336 bushels, which is 
11676 bushels. 

111. If 154 bushels of oats will serve 14 horses for 
14 days, how long will 406 bushels serve 7 horses ? 

112. If 25 men can earn $6250 in 2 years, how long 
will it take 5 men to earn $11250 ? 

113. If 9 men can mow 36 acres of grass in 4 days, 
how many acres will 19 men mow in 11 days ? 

1 14. If a family of 9 persons spend $450 m 5 months, 
how much would be sufficient to maintain the family 8 
months, after 5 more persons were added ? 

115. If a stream of water running into a pond of 190 
acres, will raise the pond 10 inches 'in 12 hours, how 
much would a pond of 50 acres be raised by the same 
stream, in 10 hours ? 

116. If the wages of 4 men, for 3 days, be $11.04, 
how. many men may be hired 16 days for $ 103.04 ? 

117. If 3 men receive £8 18s. for working 19^ days 
what must 20 men receive for working 100^ days ? 

118. If 1112 bottles are sufficient to receive 5 casks 
of wine, how many bottles are sufficient to receive 13 
caiks of wine ? 

119. If 725 bottles hold 4 barrels of wine, how many 
bottles are required to hold 3 tierces of wine } 




■•' ^- - 
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120. If 248 men, in 5 days, of 1 1 hours each, can dig a 
trench 230 yards long, 3 yards wide, and 2 yards deep, in 
how many days, of 9 hours each, will 24 men dig a trench 
420 yards long, 5 yards wide, and 3 yards deep ? 

Since 248 men, in 5 days, of 1 1 hours each, can dig 
a trench 230 yards long, 3 yards wideband 2 yards deep, 
24 men, working in days of the same length, would dig a 
trench of the same dimensions in ^-^^ of 5 days, which is 
5m=51| days; and, working in days of 9, instead of 
11 hours each, the trench would occupy them Y of 5 If 
days, which is 63^ days. Again, since the trench to be 
dug by 24 men is 420, instead of 230 yards long, this 
length, (the width and depth remaining unchanged) would 
occupy them |f§=^ olf 6321,^ days, which is Hb^^j 
days. Again, since the trench to be dug by 24 men is 
6, instead of 3 yards wide, this width (the depth remain- 
ing unchanged) would occupy them f of 1 lf>-z-^j days, 
which is 192^^ days. Lastly, since the trench to be 
dug by 24 men is 3, instead of 2 yards deep, it will 
occupy them | of 192^^1 days, which is 2881^=2885^7 
days, the answer. 

121. If 12mencan build a brick wall 25 feet long,7feet 
high, and 4 feet thick, in 18 days, in how many days will 
20 men build a brick wall 150 feet long, 8 feet high, and 
5 feet thick ? 

122. If 15 men can dig a trench 75 feet long, 8ft. 
wide, and 6 ft. deep, in 12 days, bow many men must 
be employed to dig a trench 300 ft. long, 12 ft. wide, and 
9 ft. deep, in 10 days ? 

123. If the carriage of 44 barrels of flour, 108 miles 
be worth $215, what is the carriage of 36 barrels, 162 
miles worth ? 

124. If 175 bushels of corn, when com is worth 60 
cents a bushel, be given for the carriage of 100 barrels 
of flour, ^8 miles, how many bushels of corn, when corn 
is worth 75 cents a bushel, must be given for the carriage 
of 90 barrels of flour, 200 miles ? 

125. If 12 ounces of wool make 2\ yards of cloth, 
that is 6 quarters wide,. how many pounds of wool would 
make 150 yards of cloth, 4 quarters wide ? 
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MISCELLANEOUS EXAMPLES. 

126. A owned if^ of a ship, which he sold for $ 3650, 
and B owns -^ of her, which he wishes to sell at the same 
rate. What must be B's price ? 

Since the price of -^-^ of the ship is $3650, the price 
of the whole ship must be ^/ of $ 3650, which is $ 17520; 
and ^Q of $17520 is $5256, which must be B's price. 

127. If 3650 be j^ of some number, what is ^ of the 
same number ? 

128. A merchant has bought tV of a company's stock, 
for $ 92000. What would be the price of ^ of the stock, 
at the same rate ? 

129. A merchant owning -fj^ of a ship, sold -^^ of what 
he owned for $1841. What is the value of me whole 
ship, according to this sale ? 

130. 1841 is y'j of -/ij of what number } 

131. After a certain tract of land had been equally 
divided among 16 owners, one of them sold f of his share 
at $5, an acre, and received $444. How much land was 
there in the whole tract ? 

132. If T^ of a yard of cloth be worth | of a dollar, 
what is the value of -^ of a yard ? 

Since -^ of a yard is worth | of a dollar, a yard is 
worth y of I of a dollar, which is |^ of a dollar ; and 
■ft; of a yard is worth ^j otM of a dollar, which is J|§ 
ofadollar, or $1 111 = $ iff =$1,559+. 

133. If f of a yard of lace be worth \^ of a dollar, 
what is -^ of a yard worth ? 

134. If I of a barrel of flour cost 4 dollars, what Is 
the cost of 6f barrels, at the same rate ? 

135. If 13| bushels of corn cost 7 dollars, what is 
the price of 9| bushels, at the same rate i 

136. If 42| pounds of indigo be worth $87,625, what 
is the value of 192f pounds ^ 

137. A garrison of 900 men have provision for 4 
months. How many men must leave the garrison, that 
the provision may last the remainder 9 months i 

138. If a loaf of bread weighing 32 ounces be sold for 
eight cents, when flour is worth $6.50 per barrel, ivfaat 
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ought the eight-cent loaf to weigh, when flour is worth 
only $ 5 a barrel ? 

139. A company of 75 soldiers are to be clothed; each 
suit is to contain 3^ yards of cloth, 6 quarters wide, and 
to be lined with flannel f of a yard wide. How many 
yards of flannel will be required ? 

140. If a garrison of 1500 men consume 750 barrels 
of flour in 9 months, how many barrels will 2150 men 
consume in 15 months ? 

141. How many tiles 8 inches square, will cover a 
hearth 16 feet long, and 12 feet wide ? 

142. If the expense of carrying 17cwt. 3qr. 14lb. 
86 miles be $23.84, what will be the expense of carrying 
53cwt. 2qr. 150 miles, at the same rate.'^ 

143. Two men bought a barrel of flour; one paid 3^ 
dollars, and the other paid 3f dollars. What part of the 
flour should each of them have ? 

144. If the corn contained in 8 bags, holding 2 bushels 
3 pecks each, be 'worth $14.25, what is the value of the 
corn contained in 7 bags, each holding 2bu. 3pk. 7qt..^ 

145. A ship of war sailed with 650 men, and provision 
for a cruise of 15 months. At the end of 3 months she 
captured an enemy's vessel, and put 75 men on board of 
her. Five months after, she captured and sunk another 
vessel, and took on board the crew, consisting of 350 
men. How long did the provision last, from the com- 
mencement of the cruise ? 

146. A built 156 rods of wall in a certain time, and B 
in the same time built 13 rods to every 12 that A built. 
They were paid $ 1 .25 per rod. How much did B re- 
ceive more than A ? 

147. A father bequeathed $6000 as follows ; viz. f to 
bis wife, ^ to his son, \ to his daughter, and the remain- 
der to his servant. How much did each receive ? 

148. If -^ of a pound of sugar be worth | of a shilling, 
what is the value of ^ of a cwt. ? 

^ 149. If 75^7 gallons of water, in one hour, run mto a 
cistern, which wdl hold 6^ hogsheads,* and by a pipe 24^ 
gallons an hour run out, in how many hours, minutes and 
seconds will the cistern be filled i 



80 ARITHMETIC. XIV. 



XIV. 

PERCENTAGE. 

Under this head may be classed, those computations 
which investigate the value of a given number of hun- 
dredths of any quantity. The number of hundredths to 
be taken or considered in any number, is called the per 
cent. The term, per cerit.y is an abbreviation of per 
centum^ which signifies by the hundred. 

Any per cent, is conveniently expressed by a decimal. 
Thus, 1 per cent, of any number is .01 of diat number; 
8 per cent, is .08; 25 per cent, is .25; j^c. 

1. A merchant, who has 1426 dollars deposited in the 
bank, wishes to draw out 5 per cent, of his deposite. 
How many dollars must he draw .^ 

Since 5 per cent, of any quantity is -j^^ of 1426 

that quantity, the question to be solved in thi? .05 

example is — What is y^ of 1426 dollars? Or, AtTsO 
decimally— What is .05 of 1426 dollars ? The - — — 
answer is conveniently found by multiplying 1426 by .05. 
The whole number in the product expresses dollars,- and 
the decimal expresses cents. 

2. A trader, who went to the city with 321 dollars^ to 
purchase goods, laid out 9 per cent, of his money for 
coffee. How many dollars did he pay for coffee ? 

3. What isOl per cent, of 100 dollars ? 

4. What rs 1 per cent, of 834 dollars ? 



5. What 

6. What 

7. What 

8. What 

9. What 



s 3 per cent, of 100 dollars ? 
s 3 per cent, of 42 dollars ^ 
s 6 per cent, of 100 dollars ^ 
s 6 per cent, of 99 dollars .»* 
s X per cent, of 100 dollars f 

10. What is 7 per cent, of 1000 dollars ? 

11. What is 8 per cent, of 26 dollars f 

12. What is 9 per cent, of 354 dollars f 
^S. What is 10 per cent, of 2244 dollars f 
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14. What is 16 per cent, of 13 dollars ? 
16. What is 37 per cent, of 211 dollars ? 

16. What is 99 per cent, of 100 doBars ? 

17. What is 100 per cent, of 48 dollars ? 

18. A trader laid out 1214 dollars as follows. He 
paid 24 per cent, of the money for broadcloths; 38 per 
cent, for linens; 8 per cent, for calicoes; and the remab- 
der for cottons. How many dollars did he pay for each 
kind of goods ? 

When the rate per cent, is a vulgar fraction, or a mix 
ed number, the fraction may be changed to a decimal 
Observe, that, 1 per cent, when expressed decimally, is 
.01; therefore a fraction of 1 per cent, when reduced to 
a decimal, becomes so many tenths, hundredths, &c. of a 
hundredth. For example, as ^ of 1 unit is .25 of a unit, 
so \ of 1 -hundredth is .25 of a hundredth, and is deroted 
thus, .0025. 

19. What is 3 J per cent, of 243 dollars ? 
3 per cent. = .03 243 

I per cent. = .005 .035 

.035 1215 

729' 



20. What 

21. What 

22. What 

23. What 

24. What 

25. What 



8.505 Jlns. $8.50^ 



is 4^ per cent, of 2746 dollars ? 
is 7y per cent, of 41 dollars ? 
is 12^ per cent, of 358 doUars ? 
is ^ per cent, of 100 dollars ? 
is ^ per cent, of 61 dollars ? 
is \ per cent, of 9487 dollars ? 

26. If 87 per cent, be taken from 36 dollars, how 
many dollars will there be remaining ? 

27. A merchant who had 400 barrels of flour, shipped 
42^ per cent, of it, and sold the remainder. How many 
barrels did he sell f 

28. A trader bought 800 pounds of coffee; and, in 
getting it to his store, 2y per cent, of it waSj^wasted. 
How many pounds did he lose ? What did the remainder 
amount to, at 1 3 cents a pound ? 
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29. Two men had 120 dollars each. One of theni 
paid ojt 14 per cent, of his money, and the other 17} 
per cent. How many dollars did one pay more than the 
other ? 

30. Find 7^ per cent, of $344. 

When there is a fraction m the 344 -^ 100=3.44 
rate per cent, which cannot be 71 

exactly expressed by a decimal — 240s" 

as in this example — we first find 114^ 

1 per cent, of the given sum, by 2 

d;viding it by 100; that is, by cut- # 25.22 f 

tuig ofl* two decimal figures, and then multiply this quo- 
tient by the mixed number expressing tlie rate per cent. 

31. What is 4y per cent, of 624 dollars ? 

32. What is 6 1 per cent, of 38 dollars f 

33. What is 3| per cent, of 2310 dollars ? 

34. What is 9| per cent, of 17 dollars f 

35. What is 81 per cent, of 152 dollars.^ 

36. Find the difference between 5f per cent, of 41 
dollars, and 4^ per cent, of 39 dollars. 

37. What is 7 per cent, of $24.32 ? 

Here we have cents [decimals] in the num- 24.32 

ber on which the percentage is to be taken. qj 

We however multiply as usual in decimal ' • 

multiplication; and the first two decimal fig- $1»7024 
ures in the product express cents, the third figure ex- 
presses mills, and the fourth expresses tenths of a mill. 

is 14 per cent, of $641.94 i 

Is 4^ per cent, of $37.26 ? 

is 11^ per cent, qf $150.75.^ 

is 12^ per cent, of $ 25.32 f 

42. If a horse and gig cost 400 dollars, and the gig 
cost 32 per cent, of the sum, what did the horse cost ? 

43. Find the difference between 13^ per cent, of 
$18.09, and 7 per cent, of $41. 

44. Find the difference between 9 per cent, of $ 16, 
and 8^ per cent, of $ 17.30. 



38. What 

39. What 

40. What 

41. What 



^ 
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45. A jroung man, who had 94 dollars deposited in the 
Savings Bank, drew out 25 dollars. What per cent, of 
his deposite did he draw out ? 

We perceive, that the sum 94)25.0(.26||=26|| 
he drew out, was ff of the sum 133 

he had deposited: and, since . ^ ' 
the rate per cent, of any sum .^^ 

is a certain number of hun- . 

dredths of that sum, the ques- . 56 
lion to be solved is — How many hundredths is 25- 
ninety-fourths ? — To solve this question, we change f| 
to a decimal; restricting the decimal to hundredths; tliat 
IS, carrymg the quotient no further than two places. 
Any remamder which might allow the quotient to be 
carried further, may, in cases like this, be expressed in a 
vulgar fraction. Arts* 26 1^ per cent. 

46. A man, who i^as owing a debt of 240 dollars, has 
paid 32 dollars of it. What per cent, of the debt has he 
paid ? 

47. A merchant gave his note for 235 dollars, and 
soon after paid 110 dollars of the sum. What per cent, 
did he pay; smd what per cent, still remained due? 

48. If the cloth for a coat cost 12 dollars, and the 
making 7 dollars, what per cent, of the whole expense is 
the making } 

49. What per cent, of 100 dollars is 6 dollars i 

50. What per cent, of $28.50 is $ 1.10 } 

51. What per cent, of |94.12 is $4.42? 
52;^ What per cent, of $ 57.08 is 32 cents ? 

53. What per cent, of $ 10.10 is 7 cents ? 

54. What per cent, of $48.11 is 99 cents? 

55. What per cent, of $75 is $4.18 ? 

To find the value of a rate per cent, on any sum of 
English money, — First, change the lower denominations 
of money in the sum, to a decimal of the highest denomi- 
nation; and then proceed to multiply by the rate, as if 
tlie sum were dollars and cents. The whole number in 
the product will be of the same denomination of money 
with the whole number in the multiplicand; and the 

8* 
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decimal in the product must be changed to the lower 
denominations. 

56. An English gentleman took passage from Liver* 
pool to Boston, in the ship Dover, havmg £672 12 s. 
4 d. He paid 5 per cent, of his funds for his passage. 
How much did he pay ? 

12 4. .6308 

20 12.3334- 20 



672.616+ 12.6160 
.05 12 



33.63080 7.3920 



1.5680^n*. £3312s.7d.lqr.+ 
3 8 per cent, of X47 18s. 7d.? 
s 3 percent, of £9 14s. 3qr.? 



57. What 

58. What .. ^ ^ 

59. What is 16 oer cent, of £22 16s. ? 

60. What 

61. What 

62. What 

63. What 



3 25 per cent, of 19 s. 8d. 2qr.? 
s 6 per cent, of £2584 ? 
is 50 per cent, of 18s. lOd. 2qr..^ 
3 4^ per cent, of £214 15s. lOd.? 



COMMISSION. 

Commission is the compensation made to factors and 
brokers for their services in buying or selling. It is 
reckoned at so much per cent, on the money employed 
m the transaction. 

64. What is the commission on £500 at 2^ per cent..^ 

65. Suppose I allow my correspondent a commission 
of 2 per cent., what is his demand on the disbursement 
of £369.? 

66. If I allow my factor a commission of 3 per cent, 
for disbursing £748 11 s. 8 d. on my account, what does 
his commission amount to ? 

67. How much does a broker receive on a sale of 
stocks amounting to 52648 dollars, allowing his commis* 
sion to be J of 1 per cent, i 
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68. What is the amount of commission on 395 dollars 
75 cents, at 3^ per cent. ? 

69. A commission merchant sold goods to the amount 
of 6910 dollars and 80 cents, upon which he charged a 
commission of 2^ per cent. How much money had he 
to pay over to his employer ? 

70. Sold 94 tons, 17cwt. 3qr. of iron, at 96 dollars a 
ton, at a commission of 2^ per cent, on the sale. What 
did my commission amount to t How much had I to 
pay over f 

STOCKS. 

Stock is a property, consisting in shares of some es 
tablishment, designed to yield an income. It includes^ 
government securites, shares in incorporated banks, in- 
surance offices, factories, canals, rail-roads, &c. 

The nominal value, or par value of a share, is what it 
originally cost; and the real value, at any time, is the 
sum for which it will sell. When it wdl sell for more 
than it originally cost, it is said to be above par^ and the 
excess is stated at so much per cent, advance. When 
its real value is less than the original cost, it is said to be 
below pary and is sold at a discount. 

71. Sold 10 shares in the Manufacturers Insurance 
Company, at 5 per cent, advance, the par value of a share 
being 100 dollars. How much did I receive ? 

72. Bought 15 shares in the Boston Bsmk, at | of 1 
per cent, advance, the par value being 50 dollars a share. 
How much did I give for them ? 

73. Sold 64 shares in the State Bank, at 1^ per cent, 
advance, the par value being 60 dollars a share. How 
much did I receive for them ? 

74. Sold 9000 dollars United States b per cent, stock, 
at an advance of 7^ per cent. What was the amount of 
the sale ^ 

75. Sold 18 shares in an insurance office, at If per 
cent, discount, the par value being 100 dollars a bhare 
Hew much did they come to f 



fi 
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76 Bought 16 shares in the Massachusetts Bank, at i\ 
per cent, advance, the par value being 250 dollars a 
share. What was the amount of the purchase ? 

77. Bought 54 shares in the New York City Bank, at 
7| per cent, advance, the par value being 100 dollars a 
share. How much did they cost me i 

78. I directed a broker to purchase 25 shares of rail- 
road stock, at a discount of 13 per cent, the par value 
being $ 100 per share. Allowing the broker's commission 
to be J per cent., what will the whole cost me ? 

79. What will 16 shares m the Philadelphia Bank cost; 
the par value being $ 100 per share, the price being 3^ 
per cent, above par, and the broker charging a commis- 
sion of f per cent. ? 

INSURANCE. 

Insurance is security given, to restore the value of 
ships, houses, goods, &c., which may be lost by the 
perils of the sea, or by fire, &c. The security is given 
m consideration of a premium paid by the owner of the 
property insured. 

The premium is always a certain per cent, on the value 
of the property insured, and i^ paid at the time the insur- 
ance is efiected. 

The written instrument, which is the evidence of the 
contract of indemnity, is called a policy. 

80. What is the amount of premium for insuring 
19416 dollars at 2^ per cent..^ 

81. I effected an insurance of 3460 dollars on my 
dwelling house for one year at f of 1 per cent. What 
did the premium amount to ? 

82. If you obtain an insurance on your stock of goods 
valued at 7325 doDars, at ^ of 1 per cent, what will the 
premium amount to ? 

83. If you should take out a policy of 3168 dollars 
on your store and goods, at a premium of 41^ents on a 
hundred dollars, what would be the amount of premium ? 

84. An nsurance of 18000 dollars was effected on 
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the ship Sturdy, on her last voyage from Boston to Cal* 
culta, at a premium of 3 per cent, out and home. What 
did the premium amount to ? 

85. An insurance of 3500 dollars on stock in a cotton 
factory was effected at 3J per cent, for one year. What 
was the amount of premium ? 

86. A gentleman procured an insurance for one ye^ 
on his house valued in the policy at 8756 dollars, and on 
his furniture valued at 2139 dollars, at a premium of 39 
cents on a hundred dollars. How much did the pre- 
mium amount to i 



XV. 

INTEREST. 

Interest is a premium paid for the use of money. 

It is computed hy percentage; a certain per cent, on 
the money being paid for its use, for a stated time. 

The money on which interest is paid, is called the 
Principal, The per cent, paid, is called the Rate* The 
principal and interest added together, are called the 
tSmount. 

When a rate per cent, is stated without the mention of 
any term of time, the time is understood to be 1 year. 

The rate of interest is regulated by state laws, and is 
not uniform in all the states. We shall, however, first 
treat of 6 per cent, per annum, as this is the rate most 
commonly paid. 

As interest is always expressed by some rate per cent., 
the most convenient way of computing it is, to find the 
decimal expression of the rate for the time, and muhiply 
the principal by this decimal: the product is the interest. 
Thus, if the rate for 1 year be 6 per cent, or .06, for 2 
years it is 12 per cent, or .12, K}r 3 years it is 18 per 
cent, or .18, and so on. The interest of 24 dollars for 
3 years, at 6 per cent, a year, is found thus, 24X18 = 
j^4.32i the mterest sought. 



•>-sr. 
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Rate per cent, for Months. The decimal ex- 
pression of the rate for months, when the rate is 6 per 
cent, a year, 's easily obtained; for, if the rate for 12 
months be 6 per cent, or .06, for 1 month it is ^ of 6 
per cent, which is ^ per cent, or .005; for 2 months it 
IS 1 per cent, or .01; for 3 months it is 1^ per cent, or ' 
.015; for 4 months it is 2 per cent, or .02; for 5 months 
it is 2^ per cent, or .025; for a year and 1 month it is 
6 ^ per cent, or .065^ for a year and 2 months it is 7 per 
cent, or .07; for a year and 11 months it is 11 ^ per cent, 
or .115. 

1. If the rate of interest be 6 per cent, for a year, 

what is the rate for 1 mouth .^. for 6 months i 

for 7 months ? for 8 months i for 9 months? 

2. At 6 per cent, a year, what is the rate for a year 

and Imonm? a year and 3 months.^ a year 

and 4 months f a year and 10 months ? 

Rate per cent, for Days. Observe, that the rate 
for 2 months, which is 60 days, is 1 per cent, or .01; 
and for -^ of 60 days, which is 6 days; it is ^ of .01, 
which is .001. Now since the rate for 6 days is 1 -thou- 
sandth, the rate for any number of days is as many thou- 
sandths as there are times 6 days. Therefore, to find 
the rate for days, at 6 per ceiit. per annum, adopt the 
following rule. Denote the days as so many thou* 
sandlhsj and divide the expression by 6: the quotient 
will be the rate, 

3. If the rate of interest be 6 per cent, for avear, what 

is the rate for 1 day ? ...... for 2 days f lor 3 days f 

for 4 days.^ for 5 days.' for 6 days .^ 

for 7 days f for 9 days f for 24 days ? for 

26 days ? 

4. At 6 per cent, a year, what is the rate for 2 months 

and 12 days.^ 3 months and 10 days? for 5 

months and 18 days? for 10 months and 29 days^? 

5. What is the interest, and what the amount of 546 
dollars 72 ipents, for 4 years 7 months 19 days, at 6 per 
cent, a year ? 
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To find the rate for 4 years, we multi- 546.72 

ply the rate for 1 year by 4; thus, .06 X .27816 

4 =.24, To find the rate for 7 months, 32S032 

we multiply the rate for 1 month by 7; 54672 

thus, .005 X 7 =.035. To find the rate 437376 

for 19 days, we denote 19 as thousandths, 382704 
and divide the expression by 6; thus, 109344 
•019 -T- 6 =.00316+. Now the sum 7 , , ^^.^or^o 
of these rates, .24 + .035 + .00316= ^^^'^^^^^^^ 

.27816, is the rate for the whole time; ^^^'^'^ 

and by this sum we multiply the principal. 698.7956352 
The interest found, is $152.07,5 + ; 
which, added to the principal, gives the amount, $698 
.79,5+. The rate for 19 days is not exact, as the deci- 
mal does not terminate; it is, however, sufficiently near 
exactness. 

6. What is the interest of 148 dollars 92 cents, for 3 
years, at 6 per cent, per annum ? 

7. What is the interest of 57 dollars 10 cents, for 5 
years, at 6 per cent, a year ^ 

8. What is the mterest of 93 dollars 50 cents, for 4 
years, at 6 per cent, a year ? 

9. What is the interest of 608 dollars 62 cents, for a 
year and 9 months, at 6 per cent, a year ? 

10. What will 713 dollars 33 cents amount to, in 2 
years and 10 months, at 6 per cent, per annum ? 

11. What will 1256 dollars 81 cents amount to, m 8 
months, at the rate of 6 per cent, a year f 

12. What is the interest of 100 dollars, for 1 year 11 
months and 24 days, at 6 per cent, a year } 

13. To what smn will 37 dollars 50 cents amount, in 

I year 7 months and 21 days, at 6 per cent, per annum f 

14. What is the interest of 314 dollars 36 cents, for 1 
year 1 month and 6 days, at 6 per cent, a year I 

15. What is the interest of 37 dollars 87 cents, for 

II months and 15 days, at 6 per cent, a year f 

16. What is the interest of 512 dollars 38 cents, for 
7 months and 10 days, at 6 per cent, a year ? 

17. To what sum will 691 dollars 28 cents amount, in 
1 year and 1 month, at 6 per cent, a year ? 
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18. What is the amount of 194 dollars 69 cents, for 1 
year 5 months and 6 days, at 6 per cent, a year ? 

19. What will 32 dollars 47 cents amount to, in 9 
months and 25 days, at 6 per cent, a year ? 

20. What is the interest of 217 dollars 19 cents, for I 
year and 17 days, at 6 per cent, a year ? 

21. What is the amount of 143 dollars 37 cents, for 1 
vear 9 months and 4 days, at 6 per cent, per annum ? 

22. To what sum wiU 203 dollars 9 cents amount, in 
2 years and IS days, at 6 per cent, per annum ? 

23. To what sum will 18 dollars 63 cents amount, in 

I year 10 months and 19 days, at 6 per cent, a year ? 

24. What is the mterest of 600 dollars, for 7 months 
and 22 days, at 6 per cent, a year ^ 

25. What is the mterest oi 817 dollars 44 cents^ for 

II months and 12 days, at 6 per cent, a year ? 

26. What is the interest of 155 dollars, for 1 year 2 
months and 10 days, at 6 per cent, a year ? 

27. To what sum will 109 dollars 12 cents amount, in 
6 months and 8 days, at 6 per cent, a year ? 

28. What is the amount of 25 dollars 92 cents, for I 
year 4 months and 7 days, at 6 per cent, a year } 

29. To what sum will 65 dollars 48 cents amount, in 

1 year 1 month and 18 days, at 6 per cent, a year ? 

30. What is the interest of 110 dollars 25 cents, for 
10 months and 4 days, at 6 per cent, a year ? 

31. What is the interest of 2814 dollars 70 cents, for 

6 months and 3 days, at 6 per cent, a year f 

32. Whst is the amount of 84 dollars 33 cents, for 8 
months and 26 days, at 6 per cent, per annum ? 

33. What is the interest of 345 dollars 68 cents, for 

7 months and 13 days, at 6 per cent, a year f 

34. To what sum will 13 dollars 98 cents amount, in 

2 years 4 months and 7 days, at 6 per cent, a year } 

35. What is the interest of 802 dollars 27 cents, for 1 
month and 5 days, at the rate of 6 per cent, a year ? 

36. What is the interest of 1309 dollars, for 2 months 
and 3 days, at the rate of 6 per cent, a year ? 

37. To what sum will 23 dollars 8 cents amount, in 3 
jears 6 months and 22 days, at 6 per cent a year ? 
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38. What is the interest of 2538 dollars 17 cents, for 
3 months and 28 days, at the rate of 6 per cent, a year ? 

39. What is the amount of 1800 dollars 34 cents, ibr 
1 year and 2 days, at 6 per cent, a year ? 

40. What is the interest of 199 dollars 15 cents, for 1 
year and 23 days, at 6 per cent, a year ? 

41. To what sum will 49 dollars 5 cents amount, in 1 
year 2 months and 3 days, at 6 per cent, a year ? 

42. What is the interest of 201 dollars 50 cents, for 7 
years, at 6 per cent f 

43. What is the bterest of 3010 dollars 75 cents, for 
3 months and 1 day, at the rate of 6 per cent, a year ? 

44. To what sum will 41 dollars 5 cents amount, in 1 
year 5 months and 14 days, at 6 per cent, a year ? 

45. What is the amount of 50 dollars and 11 cents, 
for 1 year and 21 days, at 6 per cent, a year ? 

46. What is the interest of 1100 dollars for a year 
and 15 days, at 6 per cent, a year ? 

47. What is the interest of 9 dollars 89 cents, for 1 
year and 27 days, at 6 per cent, a year ? . ' ^ 

48. What is the interest of 80 dollars, for 1 year 5 
months and 12 days, at 6 per cent a year ? 

49. What is the interest of 90 dollars, for 1 year 2 
months and 6 days, at 6 per cent, a year ? 

50. To what sum will 55 dollars amount, in 3 years and 
9 days, at 6 per cent, a year ? 

51 . What isthe amount of 41 19 dollars 20 cents, for 1 
vear and 5 days, at 6 per cent, a year ? 

To compute interest hy dats, when the rate is 6 per 
cent, per annum. RULE. Multiply the principal by the 
number of day s^ and divide the product by 6. The quo^ 
tient is the interest in millsT^ when the principal consists 
of dollars only; but tohen there are cents in the princi^ 
paly cut off two figures from the right of the quotient, and 
the remaining figures will express the mills. 

This rule — like the rule for finding the per cent, for 
days — is based upon the Supposition of 360 days to the 
year; and, since the year contains 365 days, the rule 
gives y^ part more than a true six per cent, interest. 

9 
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52. What is the interest of 86 dollars, for 20 days, at 
6 per cent, a year ? 

53. What is the amount of 108 dollars, for 25 days, 
at 6 per cent, a year ? 

54. What is the interest of 204 dollars, for 40 days, at 
6 per cent, a year ? 

55. What is the interest of 1000 dollars, for 29 days, 
at 6 per cent, a year i 

56. What is the amount of 98 dollars 60 cents, for 35 
days, at 6 per cent, a year ? 

57. What b the interest of 250 dollars, for 18 days, 
at 6 per cent, a year f 

58. What is the interest of 61 dollars 25 cents, for 28 
days, at 6 per cent, a year ? 

59. What is the amount of 215 dollars 78 cents, for 50 
days, at 6 per cent, a year ? 

60. What is the interest of 71 dollars, for 41 days, at 
6 per cent, a year } 

61. What is the interest of 3333 dollars, for 10 days, 
at 6 per cent, a year ? 

62. What is the amount of 37 dollars 58 cents, for 16 
days, at 6 per cent, a year .? 

63. What is the interest of 91 dollars 80 cents, for 57 
days, at 6 per cent, a year f 

. 64. What is the interest of 4109 dollars, for 18 days, 
at 6 per cent, a year ? 

65. What is the amount of 5214 dollars, for 50 days, 
at 6 per cent, a year ? 

66, What is the difference between the interest of 
$ 1000 for 1 year, computed by the year, and the interest 
on the same sum for tlj^ same time, computed by days; 
both at 6 per cent. ^ '' 

It will be observed, that, in all the preceding examples, 
the rate of interest has been 6 per cent, per annum. 
The method of computing interest at any other rate per 
cent, is the same, and equally simple, when the time con- 
sists of years only; but when there are months and days in 
tlte time, and the rate percent, per annum is other than 6, 
It will frequently be convenient to find the interest for a 
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year firsts and thea for the months, to take the» aliquot 
parts of a year; and for the days, the aliquot parts of a 
month; as in the following examples. 

67. What is the interest of 9^ dollars 34 cents, for 3 
years and 5 months, at 7 per cent, per annum ^ 

934.34 
.07 



4 months is ^ of a Y. 2) 65.4038 

3 

196.2114 
1 month is I of 4 ms. 4) 21.8012 

5.4503 

$ 223.4629 



interest for 1 year 

interest for 3 years, 
interest for 4 ms. 
mterest for 1 m. 

interest for 3Y. 5 ms. 



68. What is the interest of 371 dollars 52 cents, for 
1 year 9 months and 19 days, at 7^ per cent, a year f 

371.52 
.075 



6 months is ^ of a year. 2^ 
3 months is | of 6 ms. 2) 
1 5 days is \ of 3 ms. 6) 
3 days is ^ of 1 5 days. 5) 
1 day is I of 3 days 3) 



185760 
260064 

27.86400 

13.93200 

6.96600 

1.16100 

.23220 

.07740 



for 1 year, 
for 6 monthsw 
for 3 months, 
for 15 days, 
for 3 days, 
for 1 day. 



$50.23260 for the whole time 

69. What is the interest of 412 dollars 17 cents, for 1 
year 7 months and 10 days, at 7 per cent, a year ? 

70. What is the interest of 15748 dollars, for a year, 
at 4 ^ per cent. ? 

71. What is the interest of 125 dollars 50 cents, for 2 
years at 7 per cent, a year ?■ 

72. What is the interest of 969 dollars, for 4 years, 
at 8 per cent, a year ? 

73. What is the interest of 655 dollars 30 cents, foF a 
year, at 7 per cent. ? 
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74. What is the interest of 404 dollars 39 cents^ for a 
year, at 5^ per cent.? 

75. To what sum will 1060 dollars 90 cents amount, in 
a year, at 7 per cent. ? 

76. What is the interest of 1650 dollars, for a year, at 
30 per cent. ? , 

77. What will 1428 dollars amount to, in a year and 5 
months, at 5 per cent, a year? 

78. What is the interest of 2194 dollars 50 cents, for 
a year and 10 months, at 7 per cent, a year? 

79. What is the interest of 20750 dollars 42 cents, 
for 1 year 2 months and 20 days, at 4^ per cent, a year ? 

80. What is the interest of 1109^ dollars 44 cents, for 
11 months, at 5^ per cent, a year ? 

81. What i§ the interest of 717 dollars 19 cents, for 
5 months and 6 days, at the rate of 7 per cent, a year ? 

82. What is the interest of 2119 dollars 78 cents, 
for 3 months and 24 days, at 4 ^ per cent, a year ? 

83. To what sum will 107 dollars 29 cents amount, in 
7 months and 5 days, at the rate of 7 per cent, a year ? 

84. To what sum will 5128 dollars 60 cents amount, 
in 3 months and 26 days, at 5^ per cent, a year ? 

85. What is the interest of 8244 dollars, for 1 month 
and 20 days, at the rate of 8 per cent, per annum ? 

86. What is the interest of 1062 dollars 80 cents, for 
2 months, at the rate of 9 per cent, per annum ? 

87. What is the interest of 4008 dollars 90 cents, for 
9 months, at the rate of 7^ per cent, a year ? 

88. What is the interest of 12416 dollars 25 cents, for " 
4 months, at the rate of 4 per cent, a year ? 

89. To what sum will 103 dollars 70 cents amount, 
m 1 year 2 months and 13 days, at 7 per cent, a year ? 

90. To what sum will 86 dollars 21 cents amount, in 

1 year 1 month and 27 days, at 7 per cent, a year ? 

91. What is the interesVof 502 dollars 9 cents, for 1 
year 3 months and 7 days, at 7 per cent, a year ? 

92. What is the mterest of 319 dollars 27 cents, for 

2 years 7 months and 11 days, at 7 per cent, a year ? 

93. What is the amount of 753 dollars 50 cents, for 
1 year 9 month§ and 21 days, at 30 per cent, a year ? 
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94. To what sum will 207 dollars 8 cents amount, in 

I year 4 months and 6 days, at 7 per cent, a year ? 

95. What is the interest of 99 dollars 10 cents, for 2 
years 1 month and 23 days, at 7 per cent, per annum ? 

To calculate interest on English money, first reduce 
the shillings, pence and farthings, to the decimal of a 
' pound; the operation will then be as simple as the opera- 
tion on Federal money. 

96. What is the interest of £17 10 s. 6d. for 2 years 

6 months, at 4 per cent, a year ? 

£ B, d. £ £ £ 

17 10 6 = 17.526. Then, 17.525 X. 10— 1.7525. 

£ jS B. d. qr 

1.7525=1 15 2^% Jins. 

97. What is the interest of £42 18s. 9d., for 1 year 

7 months and 15 days, at 5 per cent, per annum? 

98. Wliat is the interest of £23 8s. 9d., for 6 years, 
at 7 per cent, a year f 

99. To what sum will £140 12s. 3^d. amount, in 1 
year 4 months and 12 days, at 6 per cent, a year ? 

100. To what sum will £463 19s. 6d. amount, in 2 
years and 8 months, at 6 per cent, per annum ? 

101. What is the interest of £104 16s. lO^d., for 

I I months and 27 days, at the rate of 7 per cent, a year ? 

102. What is the interest of £90 5s. 3d., for 1 year 
1 month and 9 /lays, at 7 per cent, per annum ? 

J 03. What is the interest of £512 7 s. 4d., for 1 
year 2 months and 21 days, at 5 per cent, a year ? 

104. To what sum will £210 10 s. 6d. amount, in 

1 year 3 months and 18 days, at 7 per cent, a year } 

105. What is the interest of £2148 13s. 3d., for 6 
months and 17 days, at the rate of 5^ per cent, a year ? 

106. What is the interest of £750 4s. 6d., for 2 
years 3 months and 20 days, at 7 per cent, a year ? 

107. To what sum will £70 10 s. amount, in 3 years 

2 months and 10 days, at 7^ per cent, a year f 

108. What is the^ interest of £803 5s. 7 d., for 10 
months and 14 days, at the rate of 5 per cent, per 
annum ? 9* 
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109. To what sum will £13 13s. 6d. amount, in 1 
year 11 months and 19 days, at 5 per cent, per annum. 



PARTIAL PAYMENTS. 

In computing interest on notes, bonds, &c. whereon 
partial payments have been made, it is customary, when 
settlement is made in a year, or in less than a year from * 
the commencement of interest, to find tlie amount of the 
whole principal to the time of settlement, and also the 
amount of each payment, and deduct the amoimt of all the 
payments from die amount of the principal. 

The learner may compute the interest on the foUowmg 
notes ; considering the rate to be 6 per cent, per annum, 
when no other rate is stated. 

(110.) Boston, January 14th. 1833. 

For value received, I promise Samuel Burbank Jr. to 
pay him or order the sum of one hundred and forty-one 
dollars and eight cents, in three months, with interest 
afterward. Horace Chase. 

On the back of this note were the following endorsements. May 
Irft. 1833, received seventy-five dollars. September 14th. 1833, re- 
ceived forty-five dollars. The balance of the note was paid January 
14th. 1834. How much was the balance ? 



First payment, $ 75. 
Interest, 8 m. 14 d., 3.17 

Amount, $78.17 



2nd.payt. $45. 
Int, 4 m. ^ 

Amount, $45.90 

78.17 



Amount of payments, $ 124.07 



Principal, $ 141.08 
Int, 9 m. 6.34 

Amount, 147.42 
124.07 

Balance, $23.35 



(111.) New York, May 25th. 1833. 

For value received, I promise Joseph Day to pay him 
or order the sum of three hundred and one dollars and 
forty-seven cents, on demand, with interest. 

Attest. John Smith. Samuel Frink. 

On the back of this note, the following endorsements were made. 
July 1st. 1833, received sixty-seven dollars and fifly cents. Janu- 
ory 4th. 1834, received forty-eight dollars. April 11th. 1834, re- 
ceived thirty-nine dollars. The balance of this note was paid Juno 
2 1st 1834. Required the balance. 
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(112.) Philadelphia, June 26th. 1833. 

For value received, I promise Charles S. Johnson to 
pay him or order ninety-three dollars and twenty-eight 
cents, on demand, with interest. James Ome* 

Attest. Levi Dow. 

On this note there were two endorsements, viz. Nov. 5th. 1833; 
received forty-three dollar's and seventy-five cents. Feb. 22d. 1834, 
received thirty-seven dollars. What was due, May 26th. 1834, 
when the balance was paid. 

(113.) Baltimore, March 4th. 1832. 

For value received, I promise Hay & Atkins to pay 
them or order the sum of four hundred and tliree 
dollars and fifty-six cents, in nine months, with interest 
afterward. Homer Chase. 

The following endorsements were made on the back of this note. 
Jan. 1st 1833, received one hundred and eighty-four dollars. 
August 18th. 1833, received one hundred dollars. This note was 
taken up Dec. 1st. 1633. What was the balance then due upon it? 

(114.) Hartford, July 11th. 1831. 

For value received we promise Joseph Seaver to pay 
him or order the sum of ttVo hundred and seventeen 
dollars and fifty cents, in four months, with interest after 
that time. Whiting & Davis. 

On this note there were three endorsements : viz. Nov. 16th, 
1831, received ninety-three dollars. Feb. 12th. 1832, received 
fifly dollars. August 2d. IS^, received sixty-seven dollars and 
seventy-five cents. This note was taken up Oct. 4th. 1832. How 
much was then due upon it ? 

(115.) Burlington, October 1st. 1832. 

For value received, we promise Mannum, Osgood, & 

Co. to pay them or order the sum of seven hundred and 

fourteen dollars, in three months, with inferest after\rard. 

Mason & Gould. 

The following payments were endorsed on the note. January 
Ist. 1833, received three hundred and sixty-four dollars. May 1st 
1833, received one hundred and twenty-five dollars and fifty cents. 
August Ist 1833, received eighty-six dollars. Nov. 1st. 1833, re- 
ceived a hundred and ten dollars. The balance due on this noti« 
was paid Jan. 1st. 1834 How much was it ? 
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If settlement is not made, till more than a year has 
elapsed after the commencement of interest, the preced- 
ing mode of computing interest, when partial payments 
have been made, ought not to be adopted; and indeed it 
is not in strict conformity with law. 

The United States Court, and the Courts of the several 
States, in which decisions have been made and reported, 
with the exception of Connecticut and Vermont, and 
a slight variation in New Jersey, have established a gen- 
eral rule for the computation of bterest, when partial 
payments have been made. This rule is well expressed 
m the New York Chancery Reports, in a case decided by 
chancellor Kent, and here given in the Chancellor's own 
words, as follows. - ' 

^' The rule for casting intereeij when partial payments 
luive been made^ is to apply the payment, in the first place, 
to the discharge of the interest then due. If the payment 
exceeds the interest^ the surplus goes towards discharging 
the principal, and the subsequent interest is to be com- 
puted on the balance of principal remaining due. If the 
payment be less than the interest, the surplus of interest 
must not be taken to augment the principal; but interest 
continues on the former principal until the period when 
the payments, taken together, exceed the interest due, 
and then the surplus is to be applied towards discharging 
the principal; and interest is to be computed on the bal" 
unce, as aforesaid,^' 

The interest on the foUowing notes, must be computed 
by the above legal rule. 

(116.) ^ Washington, March 4th. 1832. 

For value received, I promise Nehemiah Adams to 
jiay him or order the sum of one thousand two hundred 
dollars, on demand, with interest. Charles Train. 

Attest. William Dorr. 

The following endorsements were made on this note. June 
10th. 1832, received one hundred and sixty-nine dollars and twennr 
cents. Oct 22d. 1833, received twenty dollars. March 30th. 18^ 
received twenty-eight dollars. Nov. 5th. l!S33, received six hun- 
dred and eijB^hteen doUars and five cents. What was the balaooo 
due» on takmg up this note, March 5th. 1834 ?• 
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Principal, 
Interest from Mar. 4, to June 10, (3 in. 6 d.) , 

First Amount, 
First payment - - - - 

Balance, forming a new principal. 

Interest from June 10, to Oct 22, (4 m. 12 d.) , 

Second payment, - - - - - 

Leaving interest unpaid, - - - 
Interest from Oct. ^ to Mar. 30, (5 m. 8 d.) , 

Third* payment, - - - - 

Leaving interest unpaid, - - - 
Interest £rom Mar. 30, to Nov. 5, (7 m. 6 d.). 

Second Amount, 
Fourth payment, « - - - - 

Balance, forming a new principal. 
Interest from Nov. 5, to Mar. 5^ (4 m.), 

Qalance due on taking up the note, 



$1200. 
19.20 

1219i») 
169.20 



$2aio 

20. 

aio 

27.65 

30.75 
28.00 

2.75 
37.80 



- 1050.00 



40.55 



- 1090.55 

- 618.05 

- 472.50 

- _945 

- $481.95 



(117.) Richmond, Jan. 6tli. 1833. 

For value received, I promise Joseph Tufts to pay 
him or order one hundred and forty-three dollars and 
fifty cents, on demand, with interest. John Hanes. 

Two payments were endorsed upon this note : viz. April 13th» 
1833, received forty-five dollars and eighty-four cents. Dec. 22d. 
1833, received fifly-fbur dollars and fifleen cents. The balance of 
this note was paid March 28tli. 1834. How much was it? 

(118.) Raleigh, July 1st. 1832. 

For value received, I promise Charles Goodrich to 
pay him or order the sum of six hundred and twenty-five 
dollars and fifty cents, in three months, with interest after- 
ward. John Frink. 

Three payments were endorsed upon this note: viz. January 
1st. 1833, received two hundred dollars. Nov. 1st 1833, received 
twenty dollars. Jan. 1st. 1834, received tliree hundred dollars. 
The balance waa^paid May 1st.. 1834. How much was it ? 

(119.) \ Charleston, Dec. 22d 1830. 

For value received, I promised George Winship to 
pay him or order ninety-seven dollars and eighty cents, 
on demand, with nterest, Thomas White. 
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The endoraeRients made on this note were the foUowing Oct. 
12th. 1831, received twelve dollars eighty-five cents. July 20th. 
18^ received twelve dollars and seventeen cents. Feb. 26th. 
1833, received fourteen dollars and ninety-five cents. Aueust 26th, 
1633, received thirty-six dollars and ten cents. Required the bal« 
ance^ which was paid Jan. 31st 1834. 

(120.) Augusta, January 1st. 1831. 

For value received, I promise Israel Capen to pay 
him or order eighty-four dollars and forty cents, on da 
mand, with interest. Edward Ruggles. 

On the back of this note were the following endorsements. Oct. 
9th. 183], received nineteen dollars and thirty-two cents. July 
15th. ]8:¥2, received twenty dollars. April 9th. 1833, received 
tweuty-one dollars and eighty-one cents. Oct 9th. 1833, received 
twenty-two dollars and fifteen cents. The balance of tins noto 
was paid Feb. 19th. 1834. How much was it? 

(121) New Orleans, Feb. 22d. 1830. 

For value received, I promise Maynard and Noyes 
to pay them or order die sum of nine hundred dollars, in 
three months, with interest till paid. Isaac Jettison. 

Attest. William Proctor. 

The following payments were endorsed upon the note. May 
22d. 1830, received twenty-five dollars. Sept. 22d. 1830, received 
fifteen dollars. May 22(1. 1831, received tliirty-five dollars. May 
22d. 1832, received one hundred and forty-five dollars and twelve 
cents. Dec. 4th. 1832, received one hundred and twenty-five 
dollars and sixty cents. May 22d. 18»')3, received two hundred and 
nineteen dollars and sixty ceiift. Dec. 31st. 1833, recei\4d two 
hundred and sixty-eight dollars and twenty-five cents. The 
balance of this note was paid Feb. 24th. ISM. What was the 
balance? 

(122.) Cincinnati, Dec. 1st. 1830. 

For value received, I promise Horatio D^is to pay 
him or order the sum of one thousand dollars, olrtlemandj 
^th interest till paid. * Eciward Lang. 

Fivepartial payments were endorsed onJtus note : viz. Feb. 
1st. 1832, received seventy-five dollars. J|jJe 1st. 1832, received 
twenty dollars. August let. 1 833, recei ved ti^nty dol lars. October 
1^ 1833, received seven hundred and fifty dollars. Feb. 1st. 183^ 
received: one hundred dollars. The balance of tills note was pM 
June ]«t. 1834. How much was it? 
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(123.) Louisville, AprO 4th. 1832. 

For value received, I promise Samuel H. Wheeler to 
pay him or order the sum of three hundred and nmety- 
six dollars, on deiAand, with interest, at the rate of 7 per 
cent, a year, till paid. George Guelph. 

Partial payments were made on this note, as follows : Sept 14th. 
1832, received twelve dollars. May 4th. 1833, received eighteen 
dollars. Oct. 24th 1833, received rorty-uine dollars twelve cents. 
The balance was ]Mud May 30th. 1834. What was the balance ? 

(124.) Nashville, Sept. 7th. 1831. 

For value received, I promise Darius Pond to pay 
him or order the sum of four hundred and eighty-six 
dollars and nmety cents, on demand, with interest at the 
rate of 7 per cent, a year. Martin Smith. 

The following partial payments were endorsed on this note. 
March 22d. 1832, receiveu one hundred and twenty-five dollars. 
Nov. 29th. 1832, received one hundred and fifty dollars. May 
13th. 1833, received one hundred and twenty dollars. The bal 
ance was paid April 19th.. 1834. Required the balance. 

(125.) Albany, August 13th. 1830. 

For value received, I promise Theodore Leonard to 
pay him or order the sum of two hundred and ninety-- 
eight dollars and nmeteen cents, on demand, with interest 
at the rate of 7 per cent, a year. Stephen Kirkland. 

Attest. W. Stevenson. 

The following endorsements were made on this note. April 
6th. 1831, received fifly-four dollars. Dec. 17th. 1831, received 
fi>rty-two dollars. June, 21st 1832 received sixty-one dollais. 
Feb. 26th. 1833, received thirty-seven dollars and eighty cents. 
July 8th. 1833) received seventy-five dollars. The balance waa 
paid May 12th. 1834. How much was the balance ? 

COMPOUND INTEREST. 

Compound interest is diat which is pdd not only for 
the use of the principal, but also, for the use of the inter- 
est after it becomes due. 

When the mterest is payable annuallyt find the interest 
for the first year, and add it to the principd, and this 
amount is the principal for the second year. Find ibm 
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interest on this second principal, and add as before; this 
amount is the principal for the third year : and so on 
through the whole number of years. When the interest 
is payable half-yearly, or quarterly, find the interest for 
half a year, or a quarter of a year, and add it to the 
principal, and thus proceed through the whole time. 
^ Subtract the first principal from the last amount, and the 
remainder is the compound interest. 

126. What is the compound interest of a thousand 
dollars for 3 years, at 6 per cent, per annum ? 

^ 1000. principal. 

60. interest for the first year. 

1060. amount, principal for the second year. 

63.60 interest ior the second year. 

1123.60 second amount, principal for third year. 
67.416 interest for the third year. 

1191.016 third amount. 

1000. first principal deducted. 

$191.0i6 Answer. 

127. What is the compound interest of 740 dollars for 
6 years, at 6 per cent, per annum ? 

128. What is the compound interest of 500 dollars, 
for 4 years, at 7 per cent, per annum ? 

129. To what sum will 460 dollars amount, in 6 years, 
at 5 per cent, per annum, compound interest ? 

130. What is the compound interest of £760 10s. 
for 4 years, at 4 per cent, per annum ? 

131. A ^ave B a note for 300 dollars, with Interest at 
6 per cent, a year, payable semiannually. How much 
did it amount to in 2 years, at compound interest ? 

132. At compound interest, what will 600 dollars 
amount to in l^year, at the rate of 6 per cent, a year, 
mterest payable quarterly f 

PROBLEMS IN INTEREST. 

Ill reviewing thesubject of simple inierest, we perceive 
four several problems, which arise fi:om its conditionSy 
and which we shall now distmctly notice. 
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PROBLE&f I. The principal, time, and rate per cent, 
given, to find the interest, 

RULE. Multiply together the decimal expressing the 
rate per annumy the time in years and the decimal of a 
year, and the principal: the product will be the interest. 

This problem has already been exemplified in the p\ e- 
ceding pages of this article. 

PROBLEM II. The principal, time, and amount given, 
to find the rate per cent, per annum. 

RULE. Subtract the principal from the amount^ and 
the remainder will be the interest for the given time. 
Divide this interest by the given time expressed in years 
or the decimal of a year, and the "quotient will be the 
interest for one year. Divide the interest for one year by 
the given principal^ and the quotient unll be the rate per 
cent, per annum. 

133. At what rate per cent, per annum must 172 dol- 
lars 40 cents be put on interest, in order to amount to 
332 dollars 74 cents, in 5 years f 

134. Lent 51 dollars 25 cents, and in 1 year and 4 
months it amounted to 55 dollars 35 cents. What was 
tlie rate per cent, per annum ? 

135. Borrowed 340 dollars for 9 months, and at the 
expiration of the time it amounted to 355 dollars 30 cents. 
What was the rate of interest per annum ? 

136. At what rate per cent, per annum must 87^ cents 
beput oh interest, border to amount to 98 cents, in2 years ^ 

PROBLEM III. The principal, rate per cent., and 
amount given, to find the time. 

RULE. Subtract the principal from the amount, and 
the remainder will be the interest. Divide the interest by 
the principaly and the quotient will be the interest of 1 
dollar. Divide the interest of I dollar by the rate, and 
the quotient will be the time. 

137. In what time will 89 dollars 25 cents amount to 
92 dollars 82 cents, at the rate of 6 per cent, a year f 

138. In what time wiU 171 doUars 40 cents, amount to 
231 dollars 39 cents, at 7 per cent, a year? 

IQ 
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139. Borrowed 163 dollars 50 cents at 6 per cent, a 
year; at the time of payment it amounted to 176 dollars 
6ft cents. How long did I keep the monfey ? 

140. In what time will 4810 dollars 25 cents, amount 
to 5002 dollars 66 cents, at 6 per cent, a year } 

141. Lent 114 dollai's at an interest of 7 per cent, a 
year; on its return it amounted to 127 dollars 30 cents. 
How long was it out f 

142. In what time will. jj^lOO, or any other sum of 
money double, at the rate of 6 per cent, per annum, 
simple interest ? 

PROBLEM IV. The amount, time, and rate per cent, 
given, to find the principal. 

RULE. Divide the amount by the amount of 1 dollar 
for the time^ and the quotient will be the principal. 

This problem forms the subject of the next article, 
under the head of Discount. 



' XVI. 
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DISCOUNT. 

Disc CUNT is an allowance made for the payment of 
money before it is due. 

The present worth of a debt, payable at a future period 
without interest, is that sum of money, which, being put 
on interest, would amount to the debt, at the period when 
the debt is payable. 

It is obvious, that, when money is worth 6 per cent 
per annum, the present worth of $ 1 .06, payable .b a 
year, is $ 1. Hence, the present worth of any debt, pay- 
able in a year, is as many dollars as there are times ^1.06 
in the debt. And hence we deduce the following. 

RVLE.- Divide the debt by the amount of I dollar for 
the time, and the quotient is the present worth. Subtract 
the present worth from the debty and the remainder mil 
be the discount. 
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1. What IS the present worth of 450 dollao-s, payable 
m 6 months, when money is worth 6 per cent. pBr 
annum ? ^ 

2. What is the present worth of 535 dollars, payable 
in 15 months, .when money is worth 6 per cent, pier 
annum ? 

3. When money is let for 6 per cent, per annum, 
what is the present worth of a note for 1530 dollars, 
payable in 18 months ? 

4. Sold goods to the amount of 1500 dollars, to be 
paid one half in 9 months, and tlie other half in 18 months: 
what is the present worth of the goods, allowing interest 
to be 5 per cent, per annum ? 

5. What is the present value of a note for 2576 dol- 
lars and 83 cents, payable in 9 months, when interest is 

6 per cent, per annum ? 

6. When interest is 6 per cent, a year, what is the 
difference between the discount on 1285 dollars for a 
year and 8 months, and the interest of the same sum for 
the same lime ? 

7* Purchased goods* amounting to 6568 dollars 50 
cents on a credit of 8 months: allowing money to be 
worth 4 per cent, a year, how much cash down will pay 
the bill ? 

8. A man, having a horse for sale, was offered for it 
225 dollars, cash in hand, or 230 dollars payable in 9 
months : he chose the latter, although money was worth 

7 per cent, a year. How much did he lose by his 
ignorance ? 

9. Bought a quantity of goods for 1831 dollars 53 
cents cash, and the same day sold them for 1985 dollars 
48 cents on a credit of 6 months, when money was 5 
per cent, a year. How much did I gain upon the goods f 

10. What is the discount on 198 dollars 60 cents, for 
9 months, when interest is 5 per cent, a year ? 

11. What is the discount on 241 dollars 81 cents, for 
7 months, when Interest is 4^ per cent, a year ? 

12. What is the present worth of 741 dollars 65 cents, 
payable in 48 days; interest being 6 per cent..^ 



\ 
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XVIL 

BANKING. 

A BANK is an institution which trafficks in money. It 
b owned in shares, by a company of individuals, called 
stockholders; and its operations are conducted by a Presi- 
dent and board of Directors. It has a deposite of specie, 
«nd issues notes or billsy which are used for a circulating 
medium, as money. These bills are mostly obtained 
from the bank in loans, on which mterest is paid; and the 
amount of bills issued being greater than the amount of 
specie kept in deposite, a profit accrues to the bank. 

The interest on money hired from a bank, is paid at 
the time when the money is taken out — the hirer receiving 
as much less than the sum he promises to pay, as woula 
be eq^ual to the interest of what he promises to pay, from 
the time of hiring the money until the time it is to be 
paid. From this circumstance^ the interest on money 
nired from a bank is called discount^ and the promissory 
note received at the bank is said to be discounted. 

A note, to be discounted at a bank, is usually made 
payable to some person, who endorses it, and who there- 
by binds himself to pay the debt, in case the signer of 
the note should fail to do so. Any person, therefore, 
who holds the note of anotlier, payable at a future time, 
may endorse it, and obtain the money for it at a bank, 
by paying the bank discount; provided the credit of the 
parties is undoubted. 

It is customary in banks, to compute the discount on 
every note for 3 days more than the time stated in die 
note; and the debtor is not required to make payment 
until" 3 days after the stated terra of time has elapsed. 
These 3 days are called days of grace. 

1. What is the bank discount on 775 dollars for 30 
days, and grace, when interest is 6 per cent, a year ? 

2. What is the bank discount on 900 dollars for 90 
days, and grace, at the rate of 6 per cent, a year ? 



XVIL BANKING. 113 

3. How much is received on a note for 2540 dollars 
80 cents, payable in 4 months, discounted at a bank, 
when interest is 4^ per cent, a year ? 

4. A note for 452 dollars, payable in 7 months, is 
discounted at a bank, when interest is 6 per cent, per 
annum. What sum is received on it ? 

5. A note for 3000 dollars, payable in 70 days, is dis- 
counted at a bank, when interest is. 6' per cent, a year. 
What sum is received on it ? 

6. A merchant bought 1625 barrels of flour for 5 dollars 
a barrel cash, and on the same day sold it for 5 dollars 
50 cents a barrel, on. a credit of 8 months, took a note 
for the amount, and got it discounted at a bank, when 
money was 6 per cent, a year. How much did he gain 
on the flour ? 

7. A man got his note for ^ 1000, payable in 3 months, 
discounted at a bank, at the rate of 6 per cent., and im- 
mediately put the money he received for his note on 
interest for 1 year, at 6 per cent. He kept the money 
from the bank 1 year, by renewing his note every 3 
months, and paying in the required bank discount at each 
renewal. At the end of the year he received the amount 
of the money he had put on interest, and paid his note at 
the bank. How much did he lose by this exchange ? 

In the above example, interest on the several discounts 
paid into the bank forms part of the loss. 

8. A money broker subscribed for 20 shai'es in a new 
bank; at ^j^lOO a share. When the bank commenced 
operation he paid in 50 per cent, of the price of his stock, 
and in 6 months after, he paid in the remainder. In 12 
months from the time the bank commenced, there was a 
dividend of 3^ per cent, on the stock among the stock- 
holders; aud the same dividend accrued every 6 months 
thereafter. At the end of 3 years the broker sold his 
stock at 7 per cent, advance. Now, allowing that this 
broker hired his money, and paid 6 per cent, annually, 
how much did he make by the speculation ? 

In this example, the broker must charge annual interest 
on the interest he pays, and must give credit for annual 
interest on his share of the dividends. 

10* 
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XVIII. 

EQUATION OP PAYMENTS. 

Equation of payments consists in finding a mean 
time for the payment at once of several debts, payable at 
different times, so that no loss of interest shall be sustained 
by either party. 

For instance, if A owes B one dollar, payable in 2 
months, another dollar payable in 3 months, and a third 
dollar payable in 4 months, at what time may the three 
sums be paid at once, without injustice to either of them ? 
It is evident, that the interest of 1 dollar for 2 months, is 
the same as the mterest of 2 dollars for 1 month; and the 
interest of 1 dollar for 3 months, is the same as the inter- 
est of 3 dollars for 1 month; and the interest of 1 dollar 
for 4 months, is the same as the interest of 4 dollars for 1 
month: 2 dollars, 3 dollars, and 4 dollars, added together, 
make 9 dollars for 1 month; but the three sums to be 
paid, when added together, make only 3 dollars, which 
sum being only a third part of 9 dollars, the term of 
credit must be three times as long, or 3 months, which 
is the equated time. This result is obtained by multiply- 
ing the sum, payable in 2 months, by 2; that payable in 
3 months, by 3; and that payable in 4 months, by 4; and 
then addmg the several* products together, and dividing 
the sum of them by the sum of the debts. 

RULE. J[IuUiply each debt by the time, in which it i$ 
payabhj and divide the sum of the products by the sum 
of the debts: the quotient mil be the equated time. 

1.' If I owe you 50 dollars payable in 4 mondis, 75 
dollars payable in 6 months, and 100 dollars payable in 
7 months, in what time may the three sums be paid at 
once, without loss to either of us ? 

2. A owes B 200 dollars, 40 dollars of which is to Jbe 
paid in 3 months, 60 dollars in 5 months, and the remain- 
der in 10 months. At what time may the whole be paid 
at once, without injustice to either party ? 
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3. Bought goods to the amount of 1552 dollars, pay- 
able at four different times, as follows; 225 dollars and 
75 cents in 4 months, 250 dollars and 25 cents in 6 
months, 425 dollars and 50 cents in 8 months, 650 dol- 
lars 50 cents in 10 months; but afterward agreed with 
my creditor to pay him all at once, at the equated time. 
What was .the time ? 

4. If I owe you three sums of money payable at differ- 
ent times, viz. 50 pounds in six months, 60 pounds in 7 
months, and 80 pounds in 10 months, what is the equated 
time for paying the whole at once ? 

5. Bought goods to the amount of 1000 dollars, 200 
dollars of which was to be paid down, 400 dollars in 5 
months, and the remainder in 15 mohths; but it was 
aft^ward agreed, that the whole be paid at once. In what 
time ought the payment to be made ? 

6. A merchant has due to him a certain sum of money, 
to be paid as follows; ^ in 2 months, ^ in 3 months, and 
the rest in 6 months. What is the equated time for pay- 
ing the whole ? 

7. Sold goods amounting to 1296 dollars, of which 346 
dollars was to be paid in 2^ months, 323 dollars in 6 
months, and the balance in 10 months; but the purchaser 
afterward agreed to make but one payment of the whole. 
What term of credit ought he to have ? 

8. Bought goods to the amount of 640 dollars 80 
cents, payable J down, ^ in 4 months, ^ in 8 months, 
and the balance in a year; but afterward made an agree- 
ment to pay the whole at one time. In what time ought 
I to pay for the goods ? 

9. A merchant has due to him $ 300 to be paid in 60 
days, $500 to be paid in 120 days, and $750 to be paid 
in 120 days. What is the equated time for these dues ? 

10. A owes B $1200, to be paid in 8 months; but A 
offers to pay $400 in 4 months, on condition diat the 
remainder shall continue unpaid an adequate term of time. 
In what time ought the remainder to be paid ? 

11. If a debt of $1000 be payable at the end of 7 
months, and the debtor agree to pay $ 300 at present, 
what is the proper time for paying the rest ^ 
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XIX 

PROFIT AND LOSS. 

The ascertaining what is gained or lost m buying and 
selling, and the adjusting of the price of goods so as to 
gain or lose a certain sum, or a certain per cent., come 
under the head of Profit and Loss. 

1. Bought a piece of broadcloth containing 28 yards 
for 112 dollars, and sold it at 5 dollars 25. cents a yai'd. 
How much, and what per cent, was my profit ? (See 
Art. XIV, ISxample 45.) 

2. Bought 3 pieces of broadcloth, containing 28 yards 
each, at 5 dollars 25 cents a yard. At what price per 
yard must I sell it, to gain 20 per cent. ? 

3. Bought cloth at 4 dollars 60 cents a yard, which, 
not proving so good as I expected, I sold at 3 dollars 91 
cents a yard. What per cent, did I lose ? 

4. Bought 1250 barrels of flour for 6250 dollars. At 
what price per barrel must I sell it, to make a profit of 
12^- per cent.? 

5. Bought 30 hogsheads of molasses, at 20 dollars a 
hogshead, in Havana; paid duties 20 dollars 66 cents; 
freight 40 dollars 78 cents; porterage 6 dollars 5 cents; 
Insurance 30 dollars 84 cents. What per cent, shall I 
gain by selling at 26 dollars per hogshead ? 

6. Bought wheat at 75 cents a bushel; at what price 
per bushel must I sell it, to gain 20 per cent. ? 

7. A merchant received from Lisbon 180 casks of 
raisins, containing 80|lb. each, which cost him 2 dollars 
1 8 cents a cask. At what price per cwt. must he sell 
them, to gain 25 per cent. ? 

8. If I sell sugar at 8 dollars per cwt., and thereby 
lose 12 per cent., what per cent, do I gain or lose, by 
selling the same at 9 dollars per cwt. ? 

9. If I purchase 6 pipes of wine for 816 dollars, and 
sell it at 59 dollars 50 cents a hhd. do I gain or lose, and 
what per cent. ^ 
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10. If you purcbase 5cwt. lq[r. 12lb. of rice, at 2 
dollars 80 cents per cwt., at what price per pound must 
you sell it, to make 6 dollars on the whole ? 

11. If I purchase 13 cwt. of coffee at 12^ cents per 
pound, at what price per lb. must I sell it, to gain 80 
doUars 8 cents on the whole ? 

12. A miller sold a quantity of com at 1 dollar a 
bushel, and gained 20 per cent. ; soon after, he sold of 
the same, to the amount of $37.50, and gained 50 per 
cent. How many bushels were there in the last parcff , 
and at what did he sell it per bushel ? 



XX. 

PARTNERSHIP. 

Partnership is the union of two or more individuals 
in trade. The company thus associated is called a firm: 
and the amount of property, which each partner puts 
into the firm, is called his stock in trade. The profit or 
loss is shared among the partners, when the stock of each 
is employed an equal length of time, in proportion to 
each partner's stock in trade; but, when the stock of 
the several partners is employed in the firm unequal 
terms of time, in proportion to each one's stock and the 
time it was employed. 

1. A, B, and C entered into partnership, and tlie stock 
of each was employed in the firm one year. A put in 
240 dollars, B 360 dollars, and C 120 dollars. They 
gained 350 dollars. What was each partner's share of the 
gain ? 

We find in this example, that the whole capital of the 
firm was 720 dollars. A's stock was 240 dollars, and 
he must have f|§ of the gain. B 's stock was 360 dollars, 
and he must have f |§ of the gain. C's stock was 120 
dollars, and he must have ^|§ of the gain. Observe the 
following statement. 
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^48 = I ; and f of $ 350. is 11 6 f dollars, A's share. 
>|g = |; and I of $350. is 175 dollars, B's share. 
|Q = i.; and ^ o f $ 350. is 5 8^ dollars, C's share. 

$ 350 Proof. 
. 2. Messrs. Ralph Wheeler, Samuel Slade, and James 
Libbey formed a connexion in business under the firm of 
Wheeler, Slade, and Libbey. Wheeler put into the firm 
2500 dollars; Slade 2000 dollars; and Libbey 1500 dol- 
lars. The stock of the several partners was in trade the 
%me term of time, and they gained 1500 dollars. What 
was each partner's share of the profit ? 

3. Messrs. Joel Haven, Israel Varnum, Tyler Penni- 
man, and James Conant formed a partnership under tlie 
firm of Haven, Varnum, and Co. Haven put into the 
firm 4000 dollars, Varnum 2500 dollars, Penniman 1500 
dollars, and Conant 750 dollars. They traded in partner 
ship 3 years, and gained ^750 dollars. How much was 
each partner's share of gain i 

4. A, B, C, and D traded together one year. A put 
m 800 dollars, B 500 dollars, C 300 dollars, and D 150 
dollars; but by misfortune they lost 350 dollars. What 
loss did each partner sustain ? 

5. A gentleman dying, left two sons and a daughter, 
to whom he bequeathed the following sums; viz. to the 
elder son 1200 dollars, to the younger, 1000 dollars, and 
to the daughter 800 dollars; but it was found that his 
whole estate amounted only to 750 dollars. How much 
did each child receive from the estate ? 

6. Three merchants bought a ship, for which they 
gave ^000 dollars. A paid 2850 dollars, B 1980 dollars, 
and C the rest: in her first voyage she cleared 6400 
dollars. How much of the profit had each partner ? 

^ 7. A and B traded together. A put into the firm 540 
dollars, and B the rest: they gained 387 dollars, of 
which B's share was 225 dollars. What was A's gain, 
and what was B 's stock ? 

^ 8. The capital stock in the firm of Farmer, Turner 
and Hancock, was 18477 dollars 60 cents. Farmer^s 
stock was 9238 dollars 80 cents; Turner's 6929 dollars 
10 cents; and Hancock's the remainder. The stock 
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of the several partners was in the firm the saine tenii of 
time: by misfortunes of various kinds, they lost 12376 
dollars 20 cents. What loss did each partner sustain ? 

9. A, B, and C traded in partnership. A's stock. 
was 385 dollars 50 cents; B's 297 dollars 75 cents ;%'s *- 
175 dollars 25 cents: they gained S43 dollars 40 ceiifs. 
What was each one's share of gain ? 

When the stock of the several partners is in the firm 
unequal terms of time, the profit or loss must be appor- 
tioned with reference both to stock and time. Thus, 
A, B, and C, traded in company; A put in 200 dollars 
for 3 months, B 180 dollars for 5 months, and C 70 dol- 
lars for 10 months: they gained 132 dollars. Now, to 
apportion this gain justly, we say that A's 200 dollars 
for 3 months was the same as 600 dollars for 1 month; 
B's 180 dollars for 5 months the same as 900 dollars for 
1 month; and C's 70 dollars for 10 months the same as 
700 dollars for 1 month; therefore it is the same as if A 
had put in 600 dollars, B 900 dollars, and C 700 dollars, 
all for an equal term of time. These sums added together 
make 2200 dollars; therefore, A had t^^-^q of the gain, B 
5i?o^o 5 ^^^ ^ 5^^oo • These fractions, when reduced, are 
551 ^'^j ^"^ 55 • 25 °^ ^^^ dollars is 6 doUars; then A 
had 6 times 6 dollars, B 9 times 6 dollars, and C 7 times 
6 dollars. 

RULE. Multiply each partner^s stock by the time it 
teas in the firm; make each product the numerator of a 
fraction J and the sum of the products a common denomi- 
nator; then multiply the whole gain or loss by each of 
these fractions, for each partner^ s share, 

10. A, B, and C traded in company. A put *n 400 
dollars for 9 months, B 300 dollars for 6 months, and C 
200 dollars for 5 months: they gained 320 dollars. 
What was the gain of each } 

11. X, Y, and Z formed a partnership. X put into 
the firm 500 dollars for 18 months, Y 380 dollars for 13 
months, and Z 270 dollars for 9 months; but they lost 
818 dollars 60 cents. What was the loss of each r 
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12. R and S entered into partnership for 16 months, 
R put In at first $ 1200, and at the end of 9 months 
^I^MO more. S put in at first $ 150Q, and after 6 months 
had elapsed he took out $500. In this partnership they 
gattied $ 772.20. How must the gain be divided ? 

*13. On the finst iky of January, A began business with 
330 dollars; on the first day of May following, he. took 
B into partnership With 270 dollars; on the first day 
of the next August, they took in C with 400 dollars: at 
the end of the year, they found there was a gain of 436 
dollars. What share of the gain had each ? 

14. Gould and Davis entered into partnership for one 
year. Gould's stock, at first, was only 500 dollars, but 
at the end of 5 months he put in 150 dollars more. 
Davis's stock, at first, was 600 dollars, but at the end of 
9 months he too!*: out 200 dollars : at the end of the year, 
it was found tbej had gained 682 dollars 50 cents. What 
was the ^^ of each partner i 

15. l^ee farmers hired a pasture ^t 60 dollars 50 
cents for the season. A put m 5 cows 4^ months, B 
8 cows 5 months, and C 9 cows 6^ mouths. What 
rent did each pay ^ 

16. A and B hired a coach in the city, to go 40 miles 
for $20, with liberty to take m two more passengers. 
When they had ridden 15 miles they admitted C; and on 
their return, within 25 miles of the city, they admitted D. 
As each person is to pay in proportion to the distance 
he rode, it is now requured to settle the coach hire justly 
between them. 

17. Messrs. Howard, Bender, Dorr, and Tremere 
were partners for 2 years, under the firm of Joseph 
Howard and Co. When the firm commenced business, 
Howard's stock was 6000 dollars. Bender's 3500 dollars, 
Dorr's 2800 dollars, and Tremere 's 1700 dollars. At 
the end of 8 months, Howard withdrew 3000 dollars 
fi*om the firm; after trading 10 months, Tremere added 
1300 dollars to his former stock; at the end of the first 
vear, Bender withdrew 800 dollars. At the close of the 
two years, they had gained 3608 dollars 40 cents. How 
much wias each partner's share of the gam f 
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XXI. 

BANKRUPTCY. 

In the course of mercantile business, it happens not 
unfrequently, that a merchant, either from misfortune or 
imprudence, becomes insolvent, and what property he has, 
is distributed among his creditors in proportion to their 
respective dues. 

Questions in bankruptcy are performed on the same 
principle with those in partnership: we first ascertain the 
amount of the bankrupt's property, then the amount of 
his debts, next what per cent, he pays, and then multiply 
the sum due to each creditor by the decimal expressing 
the per cent, which the debtor pays. • 

1. A man failing, owed the following sums: to A 120 
dollars i58 cents, to B 150 dollars 75 cents, to C 310 
dollars 32 cents, to D 208 dollars 25 cents; and his whole 
property amounted to only 632 dollars, which was divided 
among them in proportion td their respective demands. 
How much did each receive ? 

2. If the money and effects of a bankrupt amount to 
3361 dollars 74 cents, and he is indebted to A in the 
sum of 1782 dollars 24 cents, to B 1540 dollars 76 cents, 
and to G 2371 dollars 17 cents, how much will each 
of them receive ? 

3. A person failing in trade, owed A 539 dollars, B 
756 dollars 80 cents, C 854 dollars 16 cents, and D 
1200 dollars; his property amounted to 837 dollars 49 
cents, ^hich was distributed among them in proportion 
to their several demands. How much did each creditor 
lose by the failure ^ 

4. A bankrupt owes A 813 dollars 74 cents, B 3673 
dollars 46 cents, C 1840 dollars 40 cents, D 117 dollars 
80 cents, and E 814 dollars 60 cents, his whole proper- 
ty, worth 4029 dollars 30 cents, he gives up to.hiscredi- 
tois. ' What per cent, does he pay, and how much does 
each creduor receive f 

11 
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XXII. 

ASSESSMENT OP TAXES. 

Taxes are imposts^^paid by the people for the support 
of government. They are assessed on the citizens in 
proportion to their property; except the poll tax, which 
is assessed by the head without regard to property. 

An accurate inventory of all the taxable property of 
every citizen is indispensable to a iust assessment of 
taxes, and is the first thing to be obtained. 

When a tax is to be assessed on property and polls, we 
first ascertain the amount which the polls pay, and deduct 
it from the sum to be raised; then apportion the remain- 
der according to each man's property. 

To efiect die apportionment, we find what per cent, of 
the whole property to be taxed, the sum to be raised 
is; then multiply each man's inventory by that per cetxU 
expressed in decimals, and the product is his tax. 

1. A tax of four hundred and fifty dollars is to be as- 
sessed on a parish, in which there are 40 rateable polls. 
Of this tax, that to be assessed on the polls amounts to 
50 doUars; leaving 409 dollars to be assessed on the real 
and personal property of the parish, which by inventory 
is 40000 dollars. What must a parishioner pay, whose 
real estate in the inventory is 700 dollars, personal prop- 
erty 160 dollars, and who pays for one poll ? 

400 dollars is one per cent. (.01) of 40000 dollars 
Real estate 700 
Personal estate 160 



Total property 850 

.01 



Tax on property 8.50 
Foil tax 1.25 

Total tax $9.75 ^ns. 
2. An mcorporated town, in which the real and personal 
p*X5?erty was valued m the inventory at 72856 dolhrs, and 
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in which there were 154 rateable polls, voted to raise 
1285 dollars 34 cents by taxation. The tax on each poll 
was 1 dollar 25 cents. How much did A pay, whose 
real estate stood in the inventory at 2146 dollars, personal 
^property at 224 dollars, and who paid for 1 poll ? How 
much did B pay, whose real estate in the inventory was 
1000 dollars, his personal property 140 dollars, and who 
paid for 2 polls ? How much did C pay, whose real 
estate was valued at 785 dollars, personal property at 103 
dollars, and who paid for 3 polls ^ How much did D 
pay, whose real estate in the inventory was 4000 dollars, 
personal property 478 dollars, and who paid for 1 poll ? 
How much did E pay, who had no real estate, whose 
personal property was valued at 250 dollars, and who 
paid for 4 polls ? 1 low much did a single woman pay, 
whose real estate was valued at 500 dollars, and her per- 
sonal property at 120 dollars ^ 

Assessors find it most expedient to make a table, which 
shall exhibit at once, the tax on all sums, from $ 1 up to 
any amount required. The table is made by multiplying 
the per cent, which the tax amounts to, by the several 
numbers, 1, 2, 3, 4, and so on. 

The following is a table of taxes to be made when 1^ 
per cent, is to be raised on the valuation of property. 



^1 pays .015 


$20 pay .30 


$ 200 pay 


$3.00 


2 ' 


« .03 


30 «' .45 


300 " 


4.50 


3 ' 


' .045 


40 " .60 


400 " 


6.00 


4 ' 


' .06 


50 " .75 


500 " 


7.50 


5 ' 


' .075 


60 '' .90 


600 " 


9.00 


• 6 ' 


' .09 


70 '' 1.05 


700 '' 


10.50 


7 ' 


' .105 


80 " 1.20 


800 " 


12.00 


8 ' 


' .12 


90 " 1.35 


900 " 


13.50 


9 ' 


* .135 


100 " 1.50 


1000 " 


15.00 


10 ' 


' .15 









3. By the above table, what would be the tax on 
^6425 real estate, and $2346 personal estate ? 

4. By the above table, what would be the tax of a 
freeholder, whose real estate is valued at $9842, and 
personal estate, at $ 15066; poll tax $ 1.25 ? 
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XXIII. 

GENERAL AVERAGE. 

Whenever a ship is in distress, and the master dehb- 
erately makes a sacrifice of any part of the lading, or of 
the ship's furniture, masts, spars, rigging, &c. for the 
preservation of the rest, all the property^ on board, which 
IS saved by the sacrifice, must contribute towards the 
value of what is thus sacrificed. The contribution is 
called a general average ; and the property sacrificed 
called the jettison. 

If a vessel is accidentally stranded, and by extraordi- 
nary labor and expense is set afloat, and enabled to com- 
plete her voyage with the cargo on board, the expense 
bestowed for this object also becomes a subject for general 
average. 

When a vessel has been forced by accidents, arising 
from the perils of the sea, to enter a port in order to re- 
pair, all the charges incurred in consequence, together 
with the wages and provisions of the master and crew 
during tlie delay, are brought into a general average. 

The contributory interests are the ship, the cargo, and 
the freight; and these ikiust be cleared of all charges at- 
tached to them, before the average is made. 

The contributory value of freight, in the ports general- 
ly, is ascertained by deducting one third of the gross 
freight; in New York, however, one half is deducted. 
This deduction is made for seamen's wages. 

In computing a general average for masts, rigging, &c. 
a deduction of one third is made from the cost of re- 

E lacing them; because the new articles are supposed to 
e so much better than the old ones. 
Particular average is nothing more than a partial loss, 
and is borne wholly by the owner of the property damaged. 
In making a general average, the partial loss, or particular 
average, is deducted from the original value of the dam- 
aged property, and the remamder contributes to the 
general average. 



XXIII. GENERAL AVERAGE. 135 

The jetdson contributes to a general average; other* 
wise its owner would not share in the general loss. 

1. The brig Ceres sailed from Gottenburg on the 
24th. of August 1833, bound for Boston with a cargo of 
iron and steel. She suffered considerable damage from 
tempestuous weather, and arrived in Boston harbor Oc- 
tober 13th., where she got aground on Williams's Island, 
and was obliged to discharge part of her cargo in lighters, 
in order to get the vessel off. After this she was moored 
in safety at a wharf. 

The expense of lightening the vessel, to get her afloat, 
was 106 dollars and one cent, and was borne by a general 
average. 

Prom the surveyor's report, it appears that the damage 
sustained by the vessel on the voyage was 1195 dollars 
73 cents. The premium for insurance was 304 dollars 
27 cents. 

Contributory interests. 

Vessel, valued at ^ 8000. 

Less, damage and premium, 1500. 6500. 

Freight, gross amount, 1276.96 

Less ^, as usual, for seamen's wages, 425.65 851.31 

Cargo, shipped by " 

James FuUerton & Co. $273.82 
Joshua Crane 626.67 

John Bradford 10378.48 

Wm. Parsons 1144.32 12423 M 

^601^=. 00536 -f $19774 50 

^Apportionment of contribution. 

Vessel, (6500 by .00536) pays $34.84 
Freight, 851.31 " " '' 4.56 
Cargo, 12423.29 " " " 66.61 $106.01 

James Fullerton & Co. $1.46 
Joshua Crane 3.37 

Jolm Bradford 55.64 

Wm. Parsons 6.14 

$66.61 
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2. The sehooner Crescent, on her passage from East- 
port to New York, sustained so much damage, that she 
was obliged to put into Plymouth to repair. The ex- 
penses incurred by putting into this harbor, viz. the pilot- 
age, protest, dockage, commission, wages and provision 
of the master and crew while in harbor, amounting to 
$73.18, were paid by a general average^ made in New 
York, on the arrival of the vessel in that port. 

The vessel was valued at $4500, and the premium and 
repairs were estimated at $ 900. The gross freight was 
$153. 
Cargo, shipped by E. Foster $ 600. 

Greason and Haughton 240. 
Gold and Tucker 210. 

Bucknam and Gunnison 400. 
Samuel Wheeler 160. 

Buck and Hammond 221.37 

What per cent, of the contributory interests was the 
general average ? How much did each of the interests, 
and each of the shippers pay ? 

3. Ship Coral, on her passage from Boston to New 
Orleans, grounded at the bar of the river Mississippi, 
threw overboard part of her cargo to lighten, when near 
the breakers; broke an anchor, anchor stock, and wind- 
lass by strain in heaving off, and took a steamboat to 
bring her into port, while in this disabled situation. 

Statement of loss to be made up by a general aver- 
age. 

A. Howard's goods, thrown overboard, $925.00 

Expense of steamboat, 100.00 

Freight lost in consequence of jettison, 17.78 

Damage to cable in heaving off, 50.00 

Anchor broke and lost, 160.00 

All other damage, , 57.00 

Protest $14. Adjusting average $ 60. 64.00 

$1363.78 
Agent's commission 5 per cent. 68.19 

Amount to be made up by the average, $ 1431.97 



I . 
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ContribtUory interests. 
Ship valued at N. Orleans, in cash, $11000. 

Freight, gross amount $862.48, less ^, 574.99 

Cargo shipped by Bridge & More $ 1 8 1 35. 

How & Mears 17000. 

Gray & Bellows 14680. 

James Russell 3670. 

A. Howard 925. 

$54410. 54410. 

Amount of contributory interests, $ 65984.99 

What is the loss per cent. ? How much does the ship, 
how much does the freight, and how much does each of 
the shippers contribute to the general average ? 
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CUSTOM-HOUSE BUSINESS. 

In every port from which merchandise is exported to 
foreign countries, and into which foreign merchandise is 
imported, there is an establishment under the direction 
of tHe government, called a Custom House, The object 
of this establishment is, to execute the laws of the United 
States in the collection of duties imposed on certain arti- 
cles of imported merchandise, and on the tonnage of 
vessels employed in commerce. 

In order to secure the exact collection of duties, the 
law provides, that the cargoes of vessels employed in 
foreign commerce, shall be inspected, and weighed or 
gauged by the custom-house officers. In the custom- 
house weight and gauge of goods, certain allowances are 
made on account of the box, cask, bag, &c. containing 
the goods, and on account of leakage, breakage, &c. 

ALLOWANCES. 

Draft IS an allowance made from the weight of each box, 
bag^ cask, &c. of goods, on account of probable waste. 
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Tare is an allowance made for the weight of the box, 
bag, cask, &c. containing the goods. 

The whole weight of any parcel of goods, including 
the weight of the box, bag, cask, &c. containing the 
goods, is called the gross weight. 

The weight of any parcel of goods after the draft and 
tare have been deducted, is called the neat weight. 

The allowance for draft is stated in the following table. 

On a single box, &c. weighing 1 cwt. or 112 lb. 1 lb. 

" weighing above 1 cwt. and under 2 c\^t. 2 lb. 

" *' weighing 2 cwt. and under 3 cwt. 3 lb. 

" " *' 3 cwt. and under 10 cwt. 4 lb. 

" " " 10 cwt. and under 18 cwt. 7 lb. 

" " " 18 cwt. and upwards, 9 lb. 

Observe, that the tare is computed on the remainder 
of any weight, after the draft has been allowed: and in 
casting tare, any remainder, which does not exceed half a 
pound, is not reckoned; but, if it exceed half a pound, it 
IS reckoned a pound. 
The tare on sugar in casks, (except loaf) is 12 per cent 

" on sugar in boxes, - - - 15 per cent. 

" on sugar in bags or mats, - - 5 per cent. 

" on cheese in hampers or baskets, 10 per cent. 

" on cheese in boxes, - - 20 per cent. 

*^ on candles in boxes, - - 8 per cent. 

" on chocolate in boxes, - - 10 per cent. 

" on cotton in bales, - - - 2 per cent. 

" on cotton in ceroons, - - 6 per cent 

" on glauber salts in casks, - - 8 per cent 

" on nails in casks, - - - 3 per cent 

" on pepper in casks, - - - 12 per cent. 

" on pepper in bales, - - - 5 per cent. 

" on pepper in bags, - - - 2 per cent 

" on sugar candy in boxes, - - 10 per c^at. 

" on soap in boxes, - - - 10 per c^^ 

" on shot in casks, - - - 3 per cent. 

" on twine in casks, - - - 12 percent. 

" on twme m bales, - - - 3 per cent. 
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Tare on all other goods paying a specific duty, is 
allowed accordmg to the statement of the s&me in the 
invoice of the goods, which is considered the actual 
weight of the box, bag, cask, &c. 

The importer may always have the invoice tare allowed, 
if he make his election at the time of making his entry, 
and obtain the consent of the collector and naval officer. 

For leakage, 2 per cent, is allowed on the gauge, on 
all merchandise in casks paying, duty by the gallon. 

For breakage, 10 per cent, is allowed on all beer, ale, 
and porter in bottles, and 5 per cent, on all other iiquors 
in bottles; or the importer may have the duties computed 
on the actual quantity by tale, if he so chooses at the 
time of entry. 

The common-size bottles are estimated at the Custom- 
house to contain 2f gallons per dozen. 

1 . What is the neat weight of 40 hogsheads of sugar 
weighing gross 8cwt. 3qr. each; draft and tare as in the 
tables.^ 

39200 lb. gross weight. 
40 X 4 = 160 lb . draft. 

39040 
12per cent, of 39040 is 4684.8 4685 lb. tare. 

34355 lb. neat weight. 

2. What is the neat weight of 25 bags of pepper, weigh- 
ing gross 1 cwt. each; draft and tare as m the tables ? 

3. Find the neat weight of 6 chests of Souchong tea 
weighmg gross 98 lb. each, tare 221b. per chenU 

4. Find the neat weight of 12 casks of raisins, woidi- 
ing gross 130 lb. each; draft as in the table^ tare 12lb# 
per cask. 

5. What is the neat weight of 8 chests of green tea* 
gross weight 1021b. each, tare 201b. per chest ? 

6. What is the neat weight of 9 bags of coffee, weicb* 
ing gross 1 14 lb. each, draft as in table, tare 2 per cent* f 

7. What is the neat weight of 4 casks of glauber ^alts^ 
gross weight as follows; the first 1501b.; the 2d, I7^lb»; 
3d. 2281b ; 4th. 264 lb.; draft and tare as in tables f 



130 ARITHMETIC XXIV 

8. What is the neat weight of 4 hogsheads of madder; 
weighing gross 11 cwt. 2qr. each; drajft being allowed as 
in the table, tare Icwt. 2 qr. per cask ? 

DUTIES. 

The duties paid on goods imported from foreign coun- 
tries into tlie United States, are either ad valorem or 
specific. 

The ad valorem duty is a certain per cent, of the 
actual cost of the goods in the country from which they 
are brought. 

The specific duty is fixed at a certain sum per ton, 
hundred weight, pound, gallon, square yard, &c. 

Observe that the allowances for tare, draft, &c. are 
to be made, before the duties are computed. 

9. What is the duty on an invoice of silk goods, which 
cost in Canton 4836 dollars, at 10 per cent, ad valorem ? 

10. What is the duty on an Invoice of woollen goods, 
which cost in England 5729 dollars, at 44 per cent, 
ad valorem ? 

11. Compute the duty on 6 boxes of chocolate, weigh- 
ing gross 1 cwt. per box; draft and tare as in the tables; 
duty 4 cents per lb. 

12. Cast the duty on 12 boxes of Windsor soap; 
gross weight 84 lb. per box; cost in England 1 dollar 
per lb.; tare as in the table; duty 15 per cent. 

13. Calculate the duty on 5 boxes brown Havana 
sugar; gross weighf as follows; the first, 7 cwt. 2qr.; 
2d. 8 cwt. 3qr.; 3d. 9 cwt. Iqr.; 4th. 10 cwt. 3qr. 
20 lb.; 5th. 11 cwt. Iqr. 14lb.; draft and tare as in the 
tables; duty 2^ cents per lb. 

14. What is the duty on a cargo of 148 tons of iron, 
at 30 dollars per ton ? 

15. Compute the duty on 4 pipes of wine; allowance 
for leakage as in the table; duty 7-^ cents per gallon. 

16. Cast the duty on 10 gross of London porter; 
allowance for breakage as in the table; duty 20 cents 
per gallon. 
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17. What is the duty on 10 boxes of Spanish cigars, 
containing 1100 each; duty $2.50 per 1000 ? 

18. Compute the duty on 4 casks of Rochelle salts, 
invoiced at $ 10 per cwt. ; gross weight of 1st cask 1 cwt. 
2qr. 121b.; 2d. Icwt. 1 qr. 17lb.; 3d. 2 cwt. 3 qr. 7 lb.; 
4th. 4 cwt. Iqr.; draft as in table; tare 8 per cent.; 
duty 15 per cent, ad valorem. 



XXV. 

RATIO. 

Ratio is the mutual relation of two quantities of the 
same kind to one another. 

By finding how many times one number is contained 
in another, or what part one number is of another, we 
obtain their ratio. Thus, the ratio of 2 to 4ds 2, because 

2 is contained 2 times in 4; and the inverse ratio is f , 
because 2 is f of 4. Both these expressions of the ratio 
of 2 to 4 amount to the same thmg, which is, that one of 
the numbers is twice as great as the other. 

By the ratio of two quantities is meant only their rela- 
tive magnitude; for, notwithstanding the absolute magni- 
tude of 2 pounds and 8 pounds is much greater than 
that of 2 ounces and 8 ounces, yet the relotive magnitude 
or ratio of the two latter is just the same with that of the 
two former; because, 2 ounces are contained just as many 
times in 8 ounces, as 2 pounds are in 8 pounds; or, 2 
ounces are just as great a part of 8 ounces, as 2 pounds 
of 8 pounds. 

It is evident that only quantities of the same denomi- 
nation can have a ratio to one another; for it would be 
absurd to inquire how many times 1 dollar is contained in 
4 rods, or what part of 4 rods 1 dollar is. 

A ratio is denoted by two dots, similar to a colon: thus, 

3 : 9 expresses the ratio of 3 to 9. The former term 
of a ratio is called the antecedent, and the latter the con-^ 
sequent. Thus 6 : 12 expresses the ratio of 6 to 12, in 
vflnph 6 is the antecedent, and 12 the consequent. 



n* 



132 ARITHMETIC. 

Since a ratio indicates how many times one number 
is contained in another, or what part one number is of 
another, it is a quotient resuhing from the division of one 
of the terms of the ratio by the other, and may be ex« 
pressed in the form of a fraction: thus, the ratio 6 : 3 may 
be expressed by the fraction |, or conversely |. 

When any two numbers are multiplied, each by the 
same number, the ratio of the products is the same witli 
the ratio of the multiplicands. Thus, take 3:6, and multi- 
ply the antecedent and consequent, each by 5, and the 
products 15 and 30 have the same ratio with ^ and 6; 
that is, 15 is contained just as many times in 30, as 3 is 
in 6; or 15 is the same part of 30, that 3 is of 6. 

Also, if two numbers be divided, each by the same 
number, the ratio of the quotients is the same with the 
ratio of the dividends. Thus, take the ratio of 9 : 18, and 
divide each term by 3, and the quotients 3 and 6 have 
the same ratio with 9 and 18; because 3 is contained as 
many times in 6, as 9 is in 18; or 3 is the same part of 
6, that 9 is of 18. 

A ratio resulting from the multiplication of two or more 
ratios together, that is, the antecedents into the antece- 
dents, and the consequents into the consequents, is called 
a compound ratio. Thus, 6 : 48 is the compound ratio of 
1 : 2, 3 : 4, and 2:6; because 6 is the product of all dilft 
antecedents, and 48 of all the consequents. This is ex- 
pressed in fractions with the word "of" between them: 
thus, making the antecedents the. numerators, ^ of f of f ; 
making the consequents the numerators, f ^^ f ^^ I * 

Two ratios may be equal to one another, as well as two 
quantities. The equality of two ratios is denoted by the 
sign placed between them; thus, 2 : 4==3 : 6 signifies 
that the ratio of 2 to 4 is equal to the ratio of 3 to 6. 



PROPORTION. 

The equality of 2 ratios is called a proportion, and 
the terms are called proportionals; and in a proportion, 
the first and fourth terms, that is> the antecedent of th9 first 
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ratio and the consequent of the second, are called the 
extreme terms; and the second and third terms, that is, 
the consequent of the first ratio and the antecedent of 
the second, are called the mean terms. Thus, in the pro- 
portion 9 : 9=4 : 12, 3 and 12 are the extreme terms, 
9 and 4 the mean terms. 

If the antecedent of the second ratio be the same with 
the consequent of the first, the terms are in continued 
proportion. Thus, 3, 9, ^d 27, are in contmued propor- 
tion, because 3 : 9=9 : 27. 

Smce the equality of two ratios constitutes a propor- 
tion, we can easily decide whether any four numbers be 
in proportion, by bringing the fractions expressing the two 
ratios to a common denominator; for then, if the numbers 
be proportionals, the numerators also will be equal to one 
another. 

Take the numbers 4, 2, 6, 3; if we make the conse- 
quents the numerators, the fraction expressing the ratio 
of the two first in the series is f , and that expressing the 
ratio of the two last is | . These fr-actions, when reduced 
to a common denominator, become ^f and ^f ; and this 
equality of the two fractions expressing the two ratios, 
proves that the four numbers are proportionals; for, if 
the four numbers were not in 2)roportion, the fraction 
Expressing the first ratio not being equals to the fraction 
expressing the second ratio, the numerator of the one 
would not be equal to the numerator of the other, when 
reduced to a common denominator. 

Again, let us take the same numbers, 4, 2, 6, 3, and 
make the antecedents the numerators of the fractions 
expressing the ratios : thus, | and f . These fractions when 
reduced to a common denominator, are ^ and ^^, which, 
being equal, prove the four numbers to be proportionals. 

We see, therefore, whether we make the antecedents 
or consequents the numerators of the fractions expressing 
the ratios, that in both cases the equality of the ratios 
proves a proportion among the four numbers; and in both 
cases the numerators are precisely the same; for in the 
first case the fractions are ^f and ^| , and in the second, 
\p and ^j and these numerators, in both cases^ are 

U 
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products obtained by multiplying together the extreme 
terms 4 and 8, and the mean terms 2 and 6. 

These results prove, that, if four numbers be in pro^ 
portion, the product of the two extreme terms is equal to 
the product of the two mean terms: a principle of great 
practical utility, and the foundation of the ancient Rule 
OF Three. 

It follows from what has been said, that the order of 
the terms of a proportion may be changed, provided they 
be so placed, that the product of the extremes shall be 
equal to the product of the means; because, whenever 
the product of the extreme terms of four numbers is equal 
to the product of the mean terms, the numbers are pro- 
portionals. 

Take, for example, the proportion 3 : 9=8 : 24 

3 : 9=8 : 24, and observe the dif- 3 : 8=9 : 24 

ferent orders in which its terms may 24 : 8 = 9 : 3 
be arranged. 24 : 9=8 : 3 

That these changes do not disturb the proportion is 
evident; for the same numbers, which are the extreme 
terms in the first proportion, are the extreme terms in all 
the proportions; and the nun^bers, which are the mean 
terms in the first proportion, are the mean terms in all 
tlie proportions; therefore the products of the extremes 
and the products of the means must be the same in all 
the proportions. 

Again, the order of the above pro- 9 : 3 =24 : 8 
portionals may be so changed, that 8 : 3 =24 ; 9 
the mean terms shall become the ex- 9 : 24 = 3 : 8 
treme terms, and the extreme terms 8 : 24= 3 : 9 
the mean terms. 

Since both the terms of a ratio may be multiplied or 
divided by the same number without altering the ratio, 
it follows, that all the terms of a proportion may be mul- 
tiplied or divided by the same number without disturbing 
the proportion. Let us take, for example, the propor- 
tion 2 : 4 = 6 : 12, and multiply each of the terms by 2, 
and we shall have the proportion 4 : 8=12 : 24. If 
instead of multiplying, we divide the terms of the same pro- 
portion by 2, we shaU have the proportion 1:2=3:6. 
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Either the two antecedents or the two consequents, in 
two equd ratios, may be multiplied or divided by the 
same number without destroying the proportion; because 
the two ratios are increased or diminished alike, and 
therefore remain equal. Take the proportion 4 : 16 = 
6 : 24, and multiply each of the antecedents by 2, and it 
will be 8 : 16 = 12 : 24; if, instead of the antecedents, 
we multiply the consequents by 2, we have the propor- 
tion 4 : 32 = 6 : 48; if, instead of multlplymg, we divide 
each of the antecedents by 2, we have the proportion 
2 : 16 = 3 : 24; if,.instead of the antecedents, we divide 
the consequents, we have the proportion 4 : 8 = 6 : 12. 

We may also multiply the antecedents and divide the 
consequents at the same time, and vice versa, without 
destroying the proportion. If, for example, we take the 
propoition 3 : 6 = 9 : 18, and multiply each of the ante- 
cedents by 3, and divide each of the consequents by the 
same number, we have the proportion 9 : 2=27 : 6; if 
we multiply the antecedents by 3, and divide the conse- 
quents by 2, we have the proportion 9 : 3=27 : 9; if 
we divide the antecedents by 3, and multiply the conse- 
{uents by 2, we have 1 : 12 = 3 : 36. 

Two or more proportions may be multiplied together, 
term by term, and the products will be proportionals; 
)or it is the same as multiplying two equal fractions by 
two other equal fractions, the products of which will again 
be equal to each other. We give the following as an 
example. 3:4 = 6 : 8 

2 : 3 = 8 : 12 

6:12 = 48:96 

We may also divide one proportion by another, term 
by term, with equal correctness of conclusion; for this is 
only dividing two equal fractions by two other equal 
fractions, the quotients of which will again be equal. 
Take, for example, the proportion 24 : 32=27 : 36, 
and divide it by the proportion 6 : 2=^9 : 3, terra by 
terra, and it gives 4 : 16=3 : 12. 

A great variety of other changes may be made by 
differently multiplying, or dividing, or both; and such 
changes are frequently convenient in solving c^e&tlow^. 
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The magnitudes of proportionals are changed without 
destroymg the proportionality, when either the antece- 
dents, or consequents, or both, are respectively increas- 
ed or diminished by quantities having the same ratio; or 
when the two terms of either or of both ratios are re- 
spectively increased or diminished by quantities in the 
same ratio with themselves. . We will make a few such 
changes in the proportionals 8, 6, 20, and 15. 
8 : 6 =20 I 15 

8 4-6:6 =20+15:15, or 14: 6=35: 16 

8 — 6 : 6 =20—15 : 15, or 2 : 6= 6 : 15 

8 : 8—6 =20 : 20—16, or 8 : 2=20 : 5 

8 : 8+6 =20 : 20+15, or 8 : 14=20: 35 

8+6 : 8— 6=20+15 : 20— 15, orl4:2=35:5 

Since the product of the extremes in every proportion 
is equal to the product of the means, one product may 
be taken for the other: now if we divide the product of 
the extremes by one extreme, the quotient is the other 
extreme; therefore, if we divide the product of the 
means by one extreme, the quotient is the other extreme: 
for the same reason if we divide the product of the ex- 
tremes by one of the means, the quotient is the other 
mean; consequently, we can find any one term of a pro- 
portion, when we know the other three. 

To apply these principles to practice, let it be asked — 
If 64 yards of cloth cost 304 dollars, what will 36 yards 
cost ? In the first place, the ratio of the two pieces of 
cloth is 64 : -36 ; and secondly, the prices are in the same 
ratio; that is, 304 dollars must have the same ratio to the 
pric^of 36 yards, that 64 yards have to 36 yards. Now, 
if we put A. instead of the answer, we shall have the fol- 
lowing proportion, 64 : 36 = 304 : A, in which the pro- 
duct of the means is 10944, which, being divided by 64, 
one of the extremes, gives the quotient 171, the other 
extreme, which was the terra sought; therefore, 171 dol- 
lars is the price of 36 yards. 

Of the four numbers, which constitute a proportion, 
two are of one kind, and two of another. In the pre- 
ceding example, two of the terms are yards, and two 
£u^e dollars. 
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If there are different denominatioDS in the two first terms, 
tliey roust both be reduced to the lowest denomination 
in either of them; and the third term must be reduced 
to the lowest denomination mentioned in it. Thus, if 
4 yards cost 18 shillings and 6 pence, what will 3 yards 
1 quarter 2 nails cost ? Nails being the lowest denomi- 
nation in the two first terms, they must both be reduced 
to nails; pence bemg the lowest denomination in the 
third term, this term must be reduced to pence; and 
when thus reduced, the terms will make the following 

turn. DM. peace pence 

proportion; 64 : 54=222 : A, The answer, when ob- 
tained, being in pence, must be reduced to shillings and 
pounds. In this question the answer is 15 s. 7i\d. 

From the principles of ratio and proportion, which 
have been explained, we deduce the following, rule for 
solving questions. 

RULE. Make the number, which is of the same kind 
ttith the answer, the third term; and, if from the nature 
of the question, the third term must he greater than the 
fourth term or answer, make the greater of the two re- 
maining terms the first term, and the smaller the second; 
but, if the third term must be less than the fourth, make 
the less of the two remaining terms the first term, and the 
greater the second: then multiply the second and third 
terms together, and divide the product by the first term: 
the quotient will be the fourth term, or answer, 

1. If I buy 871 yards of cotton cloth for 78 dollars 39 
cents, what is the price of 29 yards of the same ? 
871 : 29=78.39 : A The statements of this 

29 question may be read thus 

—The ratio of 871 to 29 
is equal to the ratio of 
78.39 to the answer. Or 
thus — As 871 yd. is to 29 
yd., so is $78.39 to the 
answer. The operation 
amounts to nothing more 
than the multiplication of 

78.39 by ^V 



70551 
15678 



871)2273.31(2.61 din*. 
1742 

5313 
5226 



871 
12* 871 
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3. If 1| yard of cotton cloth cost 42 cents, what mil 
67 J yards cost ? 

3. If I can buy l\ yard of cotton cloth for 6 J pence, 
bow many yards can I buy for £10 6 s. 8d.? 

4. If I buy 54 barrels of flour for 297 dollars, what 
must I give K>r 73 barrels, at the same rate ? 

5. If 7 workmen can do a piece of work in 12 days, 
how many can do the same work in 3 days ? 

6. If 20 horses eat 70 bushels of oats in 3 weeks, 
how niany bushels will 6 horses eat in the same time ? 

7. If a piece of cloth containing 76 yards cost 136 
dollars 80 cents, what is that per ell English ? 

8. If a staff 4 feet long cast a shadow 7 feet in length, 
on level ground, what is the height of a steeple, whose 
shadow at the same time measures 198 feet ? 

9. How many yards of paper 2^ feet wide, will hang 
a room, that is 20 yards m circuit, and 9 feet high ? 

10. A certain work having been accomplished in 12 
days by working 4 hours a day, in what time might it 
have been done by working 6 hours a day ? 

11. If 12 gallons of wine are worth 30 dollars, what 
is the value of a cask of the same kind of wine, containing 
34 gallons? 

12. If 8 1 yards of cloth cost 4 dollars 20 cents, what 
will 13^ yards cost, at the same rate ? 

13. How many yards of cloth -| yard wide, are equal 
to 30 yards 1 J yard wide ? 

14. If 7 pounds of sugar cost 75 cents, how many 
pounds can I buy for 6 dollars ? 

15. If 2 pounds of sugar cost 25 cents, and 8 pounds 
of sugar are worth 5 pounds of coffee, what will 100 
pounds of coffee cost ? 

16. A merchant owning | of a vessel, sold f of his 
share for 957 dollars. What was the vessel worth at that 
rate ? 

17. A merchant failing in trade, owes 62936 dollars 
39 cents; but his property amounts to only 38793 dol- 
lars 96 cents, which his creditors agreed to accept, and 

' discharge him. How much does tlie creditor receive, to 
whom be owes 2778 dollars 63 cents ^ 
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18. ]3Qught 3 tons of oil, for 503 doHars 25 cents; 85 
gallons of which having leaked out, I wish to know at 
what price per gallon I must sell tlie residue, that I may 
neither gain nor lose by the bargain. 

19. If, when the price of wheat is 6s 3d. a bushel, 
the penny loaf weighs 9 oz., what ought it to weigh, when 
wheat is at 8s. 2^ d. a bushel ? 

20. If 15 yards of cloth f ,yard wide cost 6 dollars 25 
cents, what will 40 yards being yard wide cost ? 

21. What quantity of water must I add to a pipe of 
mountain wine, for which I gave 110 dollars, to reduce 
the first cost to 75 cents a gaJlon ? 

22. Borrowed of a friend 250 dollars for 7 months; 
and then, to repay him for his kindness, I loaned him 300 
dollars. How long must he keep the 300 dollars, to 
balance the psevjous favor ? 

23. If 4^ cwt. can be carried 36 miles for 5^ dollars, 
how many pounds can be carried 20 miles for the same 
money } 

24. A person owmng | of a coal mine, sells | of his 
share for 570 dollars. What is the whole mine worth, at 
the same rate ? 

25. If the discount on $106, for a year, be $ 6, what is 
the discount on $477, for the same time ? 

26\ If, when the days ^e 13| hours long, a traveller 
perform his journey in 35^ days, in how many days 
will he perform the same journey, when the days shall 
be lly^o hours long ? 

27. A regiment of soldiers consisting of 976 men, is 
to be new clothed; each, coat to contain 2^ yards of 
cloth If yard wide, and to be lined with shalloon | yard 
wide. How many yards of shalloon will be required ? 

28. If 30 men can perform a piece of work in 15 days, 
bow many men would accomplish the same piece of 
work, in a fifth part of the time ? 

29. What is the value of 172 pigs of lead, each weighing 
3 cwt. 2qrs. 17^ lb., at 29 dollars 58^ cents per fother 
of 19icwt..^ 

30. A merchant gave his note for 1831 dollars 75 
cents, pajrable in 8 months; but the bolder of the nous 
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being pressed for money, the merchant paid it in 3 
months. Allowing money to be worth 6 per cent, a year, 
what sum was requisite to redeem the note ? 

31. If A can mow an acre of grass in Sf hours, and 
B can mow If acre in 9^ hours, in what time can they 
jointly mow 8 J acres ? 

32. How much cambrick may be bought for £8 6 s. 
SJd , if 291 yards cost £ 186 2 s. 4jd.? 

33. If a staff 3 feet 3 inches high casts a shadow 5^ 
feet long, what is the height of the steeple of Park street 
church, in Boston, which, at the same time^ casts a 
shadow of 368 feet 6 inches in length i 

34. A and B hired a pasture for $49.60, m which, A 
pastured 13 cows, and B 19. What must each pay } 

35. If 220 yards in length and 22 yards in breadth 
make an acre, what must be the breadth of a lot that is 
121 yards in length, to contain an acre ? 

36. If 365 men consume 75 barrels of provision in 9 
months, what number of barrels will 500 men consume 
during the same time f 

37. If 19 yards of linen cost $14.25, what will 435.6 
yards come to, at the same rate ? 

38. The value of 8.25 pounds of pure silver being 
$ 128, what is the value of 376.7848 pounds ? 

39. Suppose sound to move 1106.3 feet in 1 second; 
how many miles distant is a cloud, in which lightning is 
observed 47.5 seconds before the thunder is heard ? 

40. It has been foun^i, that 100 cubic mches of alco- 
hol and 82.5 cubic inches of water, when mixed, mea- 
sures only 177.41 cubic inches. If, then, 125 gallons of 
alcohol and 103.125 gallons of water be mixed, how 
many gallons will the mixture compose ? 



COMPOUND PROPORTION. 

When proportion is applied to questions, in which the 
relation of the required quantity to the given quantity of 
the same kind is traced through two or more proportions, 
it is called compound proportion 
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For example, 16 men dug a trench 54 yards long and 
5 yards wide, in 6 days. How many men of equal ability 
and industry will dig a trench of the same depth, 135 yards 
long, and 4 yards wide, in 8 days ? 

In the above question, the number of men required 
depends upon three circumstances; viz. tlie length of the 
trench, its width, and the number of days in which it is 
to be dug. If we omit the consideration of all the cir- 
cumstances except the length, the question will be sim- 
ply this — If 16 men dug a trench 54 yards long, how 
many men will dig one 135 yards long ? — which will make 
the following proportion; 54 : 135 = 16 : A, and the 
fourth term wiU be found to be 40 men. 

Secondly, we will consider the width ; and, since the 
second trench is to be narrower than the first, the num- 
ber of men required will be proportionally less, and our 
second proportion will be the following; 5 : 4=40 : A, 
and the fourth term will be 32 men. 

Lastly, we will notice the number of days in the ques- 
tion ; and, since the longer the time allowed, the less will 
be the number of men required to do the work, we shall 
have the following proportion; 8 : 6 = 32 : A, and this 
gives 24 men for the fourth term, which is the answer to 
the question. 

We see in this solution, that 16 is multiplied by 135, 
and the product divided by 54; the quotient, being made 
the third term in the second proportion, is multiplied by 
4, and the product divided by 5; this last quotient^ 
being made the third term in the third proportion, is 
multiplied by 6, and the product divided by 8. The re 
suit, therefore, would be the same, if 135 and 4 and 6 
were multiplied together, and their product multiplied bj 
16, and this last product divided by the product of 54 
and 5 and 8. The proportion may be thus arranged. 

54 : 135 ^ 
5 : 
8 : 




2160:3240 =16 : A 
If, instead of calculating the fourth term in each pro- 
portion, we only indicate the operation by a fraction^ 
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we shall have, in the first of the foregoing proportions, 
16x135 j^^ ^^ fourth term: taking this for the third term 



64 



of the second proportion, we shall have the following, 
5 : 4=^^: A, and the fourth term will ho '-^^^i 
taking this for the third term in the third proportion, we 
shall have the following, 8:6 = ^-^^^ : A, and the fourth 

term will he ^^|^^^> which is equal to 24, the number 

of men required. In this fractional expression, we see 
at once, that the product of all the second terms is mul* 
tiplied by the third term, and that this product is divided 
by the product of all the first terms, and the quotient is 
the fourth term, or answer to tlie question. 

Hence we see, that questions in compound proportion 
will be accurately solved by the following rule. 

RULE. Make the number^ which is of the same kind 
with the anstoevy the third term; of the remaining num- 
bers, take any two of a kind^ and write one for a first 
term and the other for a second term, as directed in sim- 
ple proportion^ then any other two of a kindy and so on, 
till all are written. Lastly^ multiply all the second terms 
together^ and their product by the third term^ and divide 
the result by the product of the first terms; the quotient 
will be the fourth term, or answer, 

41. A wall to be built to the height of 27 feet, was 
raised to the height of 9 feet by 12 men in 6 days; how 
many men must be employed to finish it in 4 days ? 

12 men is the third term, because 
the answer is to.be in men. 

In stating the different lengths 
of the wall, the shorter is made the 
first term, because, the longer the 
wall, th^ greater will be the number 
of men required to build it. 

In stating the days, the less num- 
ber is made the first term, because, 
the less the time, the greater must 
be the number of men. 



27 
9 






9 : 18 ) 
4 : 6J 


—12 : 
=12 : 


A 
A 


36 : 108 : 
12 


108 




216 
216 
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'42. If 120 bushels of corn will serve 14 horses. 56 
days, how many days will 94 bushels serve 6 horses ? 

43. If a footman travel 130 miles in 3 days, when the 
days are 12 hours long, in how many days of ten hours 
in length, can he travel 360 miles ? 

44. If 6 laborers dig a ditch 34 yards long in 10 days, 
how many yards will 20 laborers dig in 15 days ? 

45. If a garrison of 600 men h^ve provisions for 5 
weeks, allowing each man 12 ounces a day, how many 
men may be maintained 10 weeks with the same provi- 
sions, if each man is limited Xo 8 ounces a day ? 

46. If 3 bushels and 3 pecks of wheat will last a 
fiunily of 9 persons 22 days, in how many days will 6 
persons consume 5 bushels ^ 

47. If 450 tiles, each 12 inches square, will pave my 
cellar, how many tiles must I have, if they are only 9 
inches long and 8 inches broad f 

48. If 12 ounces of wool make 2^ yards of cloth 6 
quarters wide, how much wool is required for 150 yards 
4 quarters wide ? 

49. If a bar of iron 4 feet long, 3 inches broad, and 
1^ inch thick, weighs 36 pounds, what will a bar weigh, 
that is 6 ft. long, 4 in. broad, and 2 in. thiek.^ 

50. If 6 men built a wall 20 feet long, 6 feet high, 
and 4 feet thick, in 16 days, in how man^ days will 24 
men build a wall 200 feet long, 8 feet high, and 6 feet 
thick ? 

51 . If 14 men can reap 84 acres in 6 days, how many 
men must be employed to r^ap 44 acres in 4 days ? . 

52. A ship's crew of 300 men were so suppliedf with 
provisions for 12 months, that each man was allowed 3& 
ounces a day; but after having been months on their 
voy^ige, they find it will take 9 months more to finiMl M^ 
and 5d of their number have been lost. It is required, to 
find the daily allowance of each man during the last 9 
months. 7 V 

53. A wall was to be built 700 yards long in 29 days; 
after 12 men had been employed on it for 11 days, it was 
found they had built only 220 yards. How many more 
men must be put on, to finish it in th^ given time r 
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54. If the transportation of 12cwt. 2qr. 6lb., 275 miles 
cost $27.78, how far^ at that rate, may 3 ions Ocwt. 
3qr. be carried, for $234.78 ? V • - ^ 

55. A cistern 17^ feet in length, 10^ feet in breadth, 
and 13 feet deep, holds 546 barrels of water. Then how 
many barrels will fill a cistern, that is 16 feet long, 7 feet 
broad, and 15 feet deep ? 

56. If 25 pears can be bought for 10 lemons, and 28 
lemons for 18 pomegranates, and 1 pomegranate for 48 
almonds, and 50 almonds for 70 chestnuts, and 103 
chestnuts for 9 5 cents, how many pears can I buy for 
$ 1.35 > 

57. In how many days, working 9 hours a day, will 
24 men dig a trench 420 yards long, 5 yards wide, and 
3 yards deep; if 248 men, working 11 hours a day, in 5 
days dug a ixench 280 yards long, 3 yards wide, and 2 
yards deep n . .^ ^ ^» 

58. If the mterest on 347 dollars for 3^ years be 72 
dollars 87 cents, what will be the interest, at the same 
rate, on 537 dollars for 2^ years .' / ' , ^ <* 

59. What must be paid for the caiTiage of 4cwt., 32 
miles, if the carriage of 8cwt., 128 miles, cost 12 dollars 
80 c^nis ? 

60. By working 9 hours a day, 5 men hoed 18 acres 
of corn in 4 days. How many acres will 9 men hoe, at 
that rate, in 3 days, working 10 hours a day ? 

61. One pound of thread makes 2 yards of linen cloth, 
6 quarters wide. Then howTnany pounds of thread will 
be required to make 50 yards of linen | yd. wide ? 

62. If 6 men, working 7 hours a day, mowed 28 
acres of grass in 4 days, how many men, at tliat rate, 
will mow 16 acres m 8 days, working 6 hours a day ?}^ 

63. If 5 men can make 300 pair of boots in 40 days, 
bow many men must be employed to make 900 pair m 
60 days ? 

64. If 3 compositors set 15^ pages in 2^ days, how 
many will be required to set 69| pages in 6 ^ days ? 

65. If 36 yards of cloth, 7 quarters wide be worth 
$98, what is tbe value of 120 yd. of cloth of equal tex« 
ture, but only 5 quarters wide > . / Jlri" 
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CONJOINED PROPORTION. 

Conjoined proportion — called by merchants, The 
Chain Aule— -consists of a series of terms bearing a certain 
proportion to each other, and so connected, that a com- 
parison is instituted between two <^ the terms, through 
the medium of all the others. 

The principles of this rule are included in proportion. 
The rule is chiefly employed in the higher operations of 
exchange, arbitrations of bullion, specie and merchandise. 
For the purpose of elucidation, however, we propose the 
following familiar example. 

If 3 lb. of tea be worth 4 lb. of coffee, and 6 lb. of 
coffee worth 201b. of sugar, how many pounds of sugar 
may be had for 91b. of tea? 

This question, we know, may be solved by a statement 
in compound proportion; but the following is the solu- 
tion by conjoined proportion. 

Distinguish the several terms into antecedents and con' 
sequentSy and connect them by the sign of equality in the 
way of equations, as follows. 

First, enter on the right the given sum or term on 
which the operation is to be penormed, (which in the 
foregoing question is 9 lb. of tea) and call this the term 
of demand. 

Secondly, on' the left of this term, and a line lower, 
enter the first antecedent, which must be of the same 
kind or name with the term of demand, and equal in value 
to the annexed consequent. 

Thirdly, in the same maimer, let the second antecedent 
be of the same name with the second consequent, and 
equal in value to the third consequent: and so on, for my 
number of terms. 

Fourthly, the terms being thus arranged, divide the 

Sroduct of the consequents by the product of the antece- 
ents, and the quotient will be the answer in the denom*- 
nation of the last consequent, or odd t$rm* 

13 
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91b. of tea, term of demand 
31b. tea = 41b. of coffee. 
61b. coffee ^=20 lb. sugar, the odd term. 

Hence ■ ^.^3 ■ = "^ =40 lb. sugar, the answer. 

By the above example it will be seen, that in tlie ar- 
rangement of antecedents and consequents, each sort is 
entered twice, except that in which the answer is required, 
\sxd which is called the odd term. 

It should also be observed, that no two entries of the 
same denomination are in the same column; and, as they 
ure placed in the way of equations, it is evident that the 
{uantities on each side, which are equal in value to one 
mother, are cancelled in the operation; and, therefore, 
he quotient or answer will obviously be in the denomi- 
nation of the last consequent, which is the odd term. 

This rule may be proved by reversing the operation; 
taking the answer as the term of demand, and making the 
first antecedent the last consequent or odd term, as follows. 

401b. of sugar. 
20 lb. sugar = 61b. coffee. 
4 lb. coffee = 31b. tea. 

Then ^-7^= V¥ = ^ lb. of tea, the proof. 
The operation may be abridged by omitting such num- 
bers as are the same in both columns, whenever such 
instances exist. 

When fractions occur, the most convenient method is 
to convert them into whole numbers. Thus, an antece- 
dent of ^ and a consequent of 9 may be changed (by 
multiplying both by 12) into 7 and 108, and the ratio will 
not be altered. So 5 and 11| have the same ratio with 
20 and 47. 

The rule may be exemplified by a question in reduc- 
tion; thus, — It is required to reduce 2 tons to ounces. 

2tons, term of demand. 
Iton = 20cwt. 
Icwt. = 4qr. 
Iqr. = 281b. 
lib. = 1 6 oz. the odd term. 

Then -'l^J^f^^™ 71680 ounces, the answer. 
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1. If 17 lb. of ralsms are worth 20 lb. of almonds, and 
5 lb. of alnionds worth 8^1b. of figs, and 37^ lb. of figs 
worth 30 lb. of tamarinds, how many pounds of tamarinds 
are equal in value to 42^1b. of raisins ? 

2. Suppose 100 lb. of Venice weight is equal to 70 lb. 
of Lyons, and 60 lb. of Lyons to 50 lb. of Rouen, and 
20 lb. of Rouen to 25 lb. of Toulouse, and 501b. of 
Toulouse to 37 lb. of Geneva; then how many pounds of 
Gr^aeva are equal to 25 lb. of Venice f 

^3. If 1 French crown is equal in value to 80 pence 
of Holland, and 83 pence of Holland to 48 pence Eng- 
lish, and 40 pence English to 70 pence of Hamburgh, 
and 64 pence of Hamburgh to 1 florin of Frankfort, 
liow many florins of Frankfort are equal to 166 French 
crowns ? 

4. If A can do as much work in 3 days as B can do 
in 4^ days, and B as much in 9 days as C in 12 days, 
and C as much in 10 days as D in 8 days, how many 
days' work of D are equal to 5 days' work of A.^ 

5. If 7(7 braqes at Venice are equal to 7i braces at 
Leghorn, and 7^braces at Leghorn are equal to 4 yards 
in the United States, how many braces at Venice are 
equal to 64 yards in the United States ? 

6. A merchant in St. Petersburg owes 1000 ducats 
in Berlin, which he wishes to pay in rubles by the way 
of Holland; and he has for the data of his operation, the 
following information, viz. That 1 ruble gives 47^ 
stivers; that 20 stivers make 1 florm; 2^ florins 1 rix 
dollar of Holland; that 100 rix dollars of Holland fetch 
142 rix dollars of Prussia; and that 1 ducat in Berlin is, 
worth 3 rix dollars Prussian. How many rubles witt 
pay the debt ? 

7. If 94 piasters at Leghorn are equal to 100 ducats 
at Venice, and 1 ducat is equal to 320 maravedis at 
Cadis, and 272 maravedis are equal to 630 reas at Lis- 
bon, and 400 reas are equal to 50 d. at Amsterdam, and 
56 d. are equal to 3 francs at Paris; and 9 francs are 
equal to 94 d. at London, and 54 d. are equal to 1 dollar 
in the United States, how many dollars are equal to 800 
piasters? 
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XXVII. 

DUODECIMALS. 

Duodecimals are compound numbers, the value of 
whose denominations diminish in a uniform ratio of 12. 
They are applied to square and cubic measure. 

The denominations of duodecimals are the foot, (/.), 
the prime or inch, ('), the second, ("), the third, ('"), 
the fourth, (""), the fifth, ('""), and so on. Accordingly, 
the expression 3 1' 7" 9'" 6"" denotes 3 feet 1 prime 
7 seconds 9 thirds 6 fourths. 

The accents, used to distinguish the denominations 
below feet, are called indices. 

The foot being viewed as the unit, duodecimals pre- 
sent the following relations. 

1' =j\ of 1 foot. 

1" =1^5 of ^2 of 1 foot. . . . = t-Jt of 1 f^ot. 

1'" = ^^ of ^\j of ^2 of 1 foot. . . = j^^j^ of 1 foot. 
1"" = T^5 of ^^5 of t;\j of ^V of IfoOt. =30TJTOf 1 foOt. 

&c. 

Addition and subtraction of duodecimals are performed 
as addition and subtraction of other compound numbers; 
12 of a lower denomination making 1 of a higher. Mul- 
tiplication, however, when both the factors are duodeci- 
mals, is peculiar, and will now be considered. 

When feet are nirultiplied by feet, the product is in 
feet. For instance, if required to ascertain the superficial 
feet in a board 6 feet long and 2 feet wide, we multiply 
the length by tlie breadth, and thus find its superficial, oi 
square feet to be 12. But when feet are multiplied by 
any number of inches [primes], the effect is the same as 
that of multiplying by so many twelfths of a foot, and 
llicrefore the product is in twelfths of a foot, or inches: 
thus a board 6 leet long ana 6 mches wide contains .36 
inches, because the length being multiplied by thn breadth, 
that IS, 6 feet by -j^j of a foot, the product is || of a foot. 
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or 36 '==3 feet. When feet are multiplied by seconds, 
the product is in seconds: thus 6 feet multiplied by 6 
seconds, that is, { of a foot by -^^ of ^% of a foot, the 
product is -^^ of a foot, or 36" = 3 inches. 

When inches are multiplied by inches, the product is 
in seconds. Thus, 6 inches multiphed by 8 inches, that 
is, -^^ of a foot by -^ of a foot, the product is -^j^ of a 
foot,' or 48" =4 inches. When inches are multiplied by 
seconds, the product is in thirds. Thus, 6 inches multi- 

!>lied by 8 seconds, that is, -j^^ of a foot by ^ of 3^5 of a 
bot, the product is ii/^ of a foot, or 48"' =4 seconds. 
When seconds are multiplied by seconds, the product is 
in fourths. Thus, 6" multiplied by 8", that is, -{^ of ^^ 
of a foot, by -^ of 1^5 of a foot, the product is -^y^ 
of a foot, or 48"" = 4 tliirds. 

This method of showing the denomination of the pro- 
duct resulting from the multiplication of duodecimals by 
duodecimals may be extended to any number of places 
whatever; but sufficient has been said, to show that the 
product is always of that denomination denoted by tlie 
sum of the indices of the two factors. 

Feet multiplied by feet, produce feet. 
Feet multiplied by primes, produce primes. 
Feet multiplied by seconds, produce seconds- 
Feet multiplied by thirds, produce thirds. 
V &c. 

Primes multiplied by primes, produce seconds. 
Primes multiplied by seconds, produce thirds. 
Primes multiplied by thirds, produce fourths. 

&c. 
Seconds multiplied by seconds, produce fourths. 
Seconds multiplied by thirds, poduce fifths. 
Seconds multiplied by fourths, produce sixtlis. 

&c. 
Thirds multiplied by thirds^ produce sixths. 
Thirds multiplied by fourths, produce sevenths. 

&c. 
If we would find the square feet in a floor 6f. 4' 8' m 
length, and 4f. 6' 5" in breadth, we should proceed as 
IbUows. 

13* 





61 4' 8" 
4 6' 5" 


3 

35 


3' 7" 11'" 4"" 
2' 4" 0"' 
6'' 8" 



28 f. ir 7" 11'" 4 
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We began on the right hand, 
and multiplied the whole multi* 
plicand, first by the seconds io 
the multiplier, then by the inches, 
and lastly by the feet, and added 
the resuhs together, and thus 
obtained the answer. 
That the above answer is the true one, will appear 
very clearly from the following considerations. The 8 
seconds, as we havo already shown, may be considered b 
relation to feet as ^f^ , and the 5 seconds as fh 9 ^® 
product of which is ^Inr ^^ * ^*^^^ or 40' , which is 
equal to 3'" and 4""; wridng down the 4"", we reserve 
the 3'" to be added to the product of 4' by 6' . 4' beii^ 
^ of a foot, and 6" being y^ of a foot, their product is 
x^^ of a foot, or 20'", to which adding the 3'", tnat were 
reserved, we had 23'", equal to 1" and 1 1'''; we wrote 
down the 1 1 '", and reserved the 1" to be added to the 
product of 6 feet by 5". 6 feet being ^ of a foot, and 5" 
being y|^ of a foot, their prodjct is y\^ of a foot, or 
30", to which we added the 1" reserved, and thus had 
31", equal to 2' and 7", both of which we wrote down. 

Having completed the multiplication by the seconds, 
we next multiplied by the inches: 8'' being j^ of a foot, 
and 6' being ^^ of a foot, their product is y^fg of a foot, 
or 48 '"=4"; we therefore put down a cipher in the place 
of thirds, and reserved the 4 "to be added to the product 
of inches by inches. 4 inches being ^^ of a foot, and 6 
inches -f^ of a foot, their product is -^^ of afoot, or 24", 
to which we added the 4 reserved, makmg 28"= 2 'and 
4"; writing down the 4", we reserved the 2' to be added 
to the product of feet by inches. 6 feet being f of a foot, 
and 6 inches -^7^ of a foot, their product is || of a foot, 
or 36', to which we added the 2' reserved, making 38' 
= 3 feet and 2 inches, both of which we wrote down 

Lastly, we multiplied by the feet in the multiplier. 8", 
or j^j of a foot being multiplied by 4 feet, or ^ of a foot, 
their product is -^^ of a foot, or 32"=2'and 8"; setting 
down the 8", we reserved the 2' to be added to the pro- 
vluct of inches by feet. 4', or -^t^ of a foot being multiplied 
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by 4 feet, or f of a foot, their product is ^f of a foot, or 
I'G', to which we added the 2' reserved, makiog 18'==1 
foot and 6 inches; writing down the 6', we reserved the 
1 foot to be added to the product of feet by feet. 6 feet 
being multiplied by 4 feet, their product is 24 feet, to 
which we added the 1 foot reserved, making 25 feet. By 
Adding these three partial products together, we obtained 
the answer lo the question. 

Therefore, to multiply one number consisting of feet, 
inches, seconds, &c. by another of the same kind, we 
give tlie foUowing rule. 

RULE. Place the several terms of the mnitiplier under 
the corresponding ones of the muUiplieand. Beginning 
on the right hand^ multiply the several terms of the mul* 
tipUcand by the several terms of the multiplier successive^ 
/y, placing the right hand term of each of the partial 
products under its multiplier; then add the partial pro-' 
ducts together J observing to carry one for every twelvCy 
both in multiplying and adding. The sum of the partial 
products vrill be the answer. 

Questions in duodecimals are very commonly performed 
by commencing the multiplication with the highest denom- 
ination of the multiplier, and placing the partial products 
as in the first of the two following operations. The re- 
sult is the same, whichever method is adopted. The 
second operation, however, is according to the rule we 
have given, and is more conformable to the multiplica- 
tion of numbers accompanied by decimals. 

3f. 2' 7" 
2f. 6^ V 

6 6' 2" 

1 7' 3" 6'" 

8f. 1' 6" 4'" 4"" 8f. 1' 6" 4'" 4*^ 

When there are not feet in both the factors, there may 
not be any feet in the product; but, after what has been 
said, there will be no difficulty in determining the plac 
of the product. 
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1. Multiply 14f. 9'by4f. 6'. 

2. What are the contents of a marble slab, whose length . 
is 6f. 7', and breadth 1 f. 10'? 

3. How many square feet are there in the floor of a 
hall 48 f. 6' long, and 24 f. 3' wide ? 

4. Multiply 4f. 7' 8" by 9f. 6'. 

5. How many square feet are there in a house lot 43 f. 
3' in length, and 25 f. 6' in breadth ^ 

6. What is the product of lOf. 4 6" by 7f. 8' 6" ? 

7. Calcuhte the square feet in an alley 44 f. 2' 9" long, 
and2f. 10' 3" 2'" 4"" wide. 

8. How many square feet are there in a garden 39 f. 
10' 7" long, and 18 f. 8' 4" wide ? 

9. What is the product of 24 f. 10' 8" 7'" 5 " by 9f 
4' 6"i-~. 

^0. Compute the solid feet in a wall 53f. 6' long, 12f 
3' high, and 2f. thick. 

1 1 . The length of a room is 20 feet, its breadth 14 
feet 6', and its height lOf. 4'. How many yards of paint- 
ing are there in its walls, deducting a fire place of 4£. by 
41. 4'; and two windows, each 6f. by 3f. 2'f 

12. How many solid feet in a pile of wood 22 f. 6 
long, 12 f. 8' wide, and 5 f. 8' high ? 

13. How many yards of plastering in the top and four 
walls of a hall 68f. 8' long, 21 f. 4' wide, and 13f: 9' 
high; deducting for 2 doors each 7f. 6' high and 4f. 
wide; for 7 windows each 6f. 2' high, and 3f. 10' wide; 
for 2 fire places, each 3f. 6' high, and 4f. wide, and for 
a mop board 9 inches wide around the hall ? 

14. How many yards of papering in a room 17 f. 8' 
long, 16f. 9' wide, and 12f. 6' high; deducting for 2 
doors each 6f. 6' high, and 4f. wide; for a fire place 
^f. 6' high and 3f. 10' wide; for 3 windows each 5f. 6' 
high and 3f. 8' wide, and for a mop board 8 inches wide 
around the room } 

15. How many yards of c^peting, yard wide, will be 
required for a room 21 f. 6' long, and 18ft. wide i 

16. What will the plastering of a ceiling come to, at 10 
cents a square yard, supposing the length 21 feet d 
mches, and the breadth 14 feet 10 inches i 
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XXVIII. 

INVOLUTION. 

Involution is the multiplication of a number by itself. 
The number, which is thus muhiplied by itself is called 
the root. The product, which we obtain by multiplying 
a number by itself, is called a power of that number. 
The number involved is itself the first power, and is the 
root of all the other powers. 

A number, multiplied once by itself, is said to be in- 
volved or raised to the second degree, or second power; 
multiplied again, to the third degree, or third power; 
and so on. For example, 3X3 is raised to the second 
power of 3, which is 9; 3X3X3 is raised to the third 
power of 3, which is 27; &c. 

We distinguish the powers from one another by the 
number of times, that the root is used as factor in the 
multiplication of itself. Thus, 3X3 produces the sec- 
ond power of 3, because 3 is used twice as factor; 
3X3X3 produces the third power of 3, because 3 is 
used three times as factor; 3X3X3X3 produces the 
fourth power of 3, because 3 is used four times as factor; 
and so on. 

A firaction is involved in the same manner by multiply- 
mg it continually into itself; thus, the second power of 
|, is iXi=rs; the third power is iTX|=f|; the 
fourth power is IJ X i =^Tff 5 ^"^ so on. So also in deci- 
mals the second power of .2, is .2 X.2=.04; the third 
power is .04 X. 2 =.008; the fourth power is .008 X. 2 
=.0016; and so on. 

To involve a mixed number, reduce it first to an im- 
proper fraction, or the vulgar fraction to a decimal, and 
then involve it. Thus, l^when reduced to an improper 
fraction, is |, the second power of which J =2^; the 
third power is ^ = 3|; &c. If, instead of reducing IJ 
to an improper fraction, we reduce the vulgar fraction to 
a deciraai. we have 1.5: the second power of which is 
2.25; the third power. 3!375; &c 
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The second power is commonly called the square; the 
third power, the cube; the fourth power, the biquadrate. 
The other powers now generally receive no other than 
numeral distinctions; as the fiftli power, the sixth power, 
the seventh power, &c. In some books, however, the 
fifth power is called the first sursolid; the sixth power, 
the square cubed, or the cube squared; the seventh pow- 
er, the second sursolid; the eigiith power, the biquadrate 
squared; the ninth power, the cube cubed. 

The powers of 1 remain always the same; because, 
whatever number of times we multiply 1 by itself, the 
oroduct is always 1. 

A power is sometimes denoted by a number, placed at 
the right hand of the upper part of the root; thus, 5^ de- 
notes the second power of 6, which is 25; 4^ denotes the 
third power of 4, which is 64; 9^* denotes the fourth 
power of 9, which 6561; &c. The number, thus used 
to denote the power, is sometimes called the exponent 
and sometimes the index. But the use of these exponents 
or indices in arithmetic is very limited; they belong chiefly 
to algebra. 

We will now make a few observations on the result 
arising from the multiplication or division of one power 
by another. To illustrate this subject, we will lake the 
number 3; we must here observe, however, that since 
every number is the first power of itself, the exponent 1 
is never expressed; so that 3 and 3^ mean the same thing; 
the exponent 1 being always understood, when no expo- 
nent is expressed. Now 3 multiplied by 3 produces 
the second power of 3, which may be thus expressed, 
31 x3i=32;soalso 3^X3^ = 33; and 33x31=3^, 
&c. We have here expressed the exponent 1 for the 
purpose of showing that we obtain the exponent of the 
product or power produced, by adding together the 
exponents of the factors or powers used in producing it. 
Hence the second power of any number multiplied by the 
second power of the same number produces the fourth 
power of that number; thus, 3^ X 3^ = 3^ : the third pow- 
er multiplied by the third power gives the sixth power; 
as 2^ X 2^ =^2^: the fourth power multiplied by the sec- 
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ond power gives ihe sixth power; as 2* X 2^=2^: the 
fourth power multiplied by the fourth power produces thf 
eighth power; as S'* X 3^ = 3® : the third power multiplied 
by the third power, and the product again by the thirtf 
power gives the ninth power; as 2^ X 2^ X 2^=2^. 

Division being the reverse of multiplication, it is evi- 
dent, that if we subtract the exponent of the divisor from 
the exponent of the dividend, the remainder is the expo- 
nent 01 the quotient. For example, if we divide the fifth 
power by the third power, the quotient is . the second 
power; as 3^-i-3^=3^: if we divide the ninth power by 
the sixth power, the quotient is the thu-d power; as 
6'-r-6^==6^: if we divide tlie ninth power by tliQ eighth 
power, the quotient is the first power; as 6'-r-6®^=-=6. 

1. What is the third power of 12.^ 

2. Find the fourth power of 11. 

3. Raise 13 to the fifth power. 

4. What is the square of 27 ? 
6. What is the square of .27.^ 

6. Raise .7 to the fourth power. 

7. Wllat is the eighth power of .2 ? 

8. What is the third power of . 1 ? 

9. What is the square of | ? 

10. What is the cube off? 

11. Involve ^ to the third power. 

12. Raise f to the fourth power. 

13. What is the square of 30i ? 

14. What is the biquadrate of 3^ ? 
16. Involve 1.1 to the fifth power. 

16. Raise 20^ to the fourth power. 

17. Raise 8.2 to the third power. 

18. What is the fourth power of 17.^ 

19. Divide 7^ by 7^, and write the quotient. 

20. Multiply 8^ by 8, and write the product. 

21. What is the quotient resulting from 5''' -J- 6*? 

22. What is the product resulting from 6^X6? 

23. Multiply 9^ by 9, and write the product. 

24. Divide 4^° by 4*, and write the quotient. 
26. What quotient results from 19®-r-19^^ 
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EVOLUTION. 

Evolution is the reverse of kiyolution; for in involu- 
tion we have the root given, to find the power; but m 
evolution we have the power given, to find the root. 

Power and root are correlative terms: for, as 4 is the 
square of 2^ 2 is the square root of .4; as 8 is the citbe 
of 2, 2 is the cube root of 8; as 16 is the biquadrate of 
2, 2 is the biquadrate root of 16; as 32 is the fifth pow-? 
er of 2, 2 is the fifth root of 32: &c. 

The extraction of the root is finding a number, which 
being multiplied into itself the requisite number of times, 
will reproduce the given number: for example, if we 
extract the square root of 81, we find it to be 9, because 
9 X 9 == 81; but if we extract the biquadrate root of 81, 
we find it to be 3, because 3 X 3 X 3 X 3 = 81. 

Hence the root is designated by the number of times 
it is used as factor in producing the corresponding pow- 
er. It is used twice in producing the second power, 
and is called the second root, or square root: it is used 
three times in producing the third power, and is called 
the third root, or cube root: it is used four times in pro- 
ducing the fourth power, and is called the fourth root, 
or biquadrate root: it is used five times in producing the 
fifth power, and is called the fifth root: &c. 

A number, whose root can be exactly extracted, is 
called a perfect power, and its root is called a rational 
number. For example, 4 is a perfect power of the 
second degree, and 2, its square root, is a rational num- 
ber; 27 is a perfect power of the third degree, and 3, its 
cube root, is a rational number; 64 is a perfect power of 
the second, third, and sixth degrees, and 8 its square 
root, 4 its cube root, and 2 its sixth root, are rational 
numbers; ^^7 is a perfect power of the third degree, and f , 
its ciibe root, is a rational number; .25 is a perfect power 
of the second degree, and .5, its square root, is a rational 
number. 

In short, any number, which is the exact root of any 
power, is a raUonal number, and its power a perfect 

14 



158 ARITHMETIC. XXVIII 

power: and since any number may be the root of its co^ 
responding power, it follows that any root, which can be 
exactly expressed by figures, is a rational number. 

But there are numbers, whose roots can never be ex- 
actly extracted, and these numbers are called imperfect 
powers, and their roots are called irrational numbers, 
oi^surds. For example, 2 is not only an imperfect pow- 
er of the second degree, but an imperfect power of any 
degree, and not only its square root, but the root in eve- 
ry degree is irrational, or a surd; because no number, 
either whole or fractional, can be found, which, being 
involved to any degree, will produce 2. . The same is 
true of many other numbers. In these cases, by using 
decimals, we can approximate, or come very near to the 
root, which is sufficient for most purposes. Thus, we 
find the square root of 2 to be 1.414 + . The decimal 
may be carried to any number of places. 

Some numbers are perfect powers of one degree, and 
imperfect powers of another degree. For example, 4 
is a perfect power of the second degree, and its square 
root, which is 2, is rational; but an imperfect power of 
the third degree, and its cube root, which is 1.687 +, 
is a surd: 8 is an imperfect power of the second degree, 
and its square root, which is 2.828 + , is a surd; but 
a perfect power of the third degree, and its cube root, 
which is 2, is rational: 16 is a perfect power of the se- 
cond and fourth degrees, and its square root, which is 4, 
and its biquadrate root, which is 2, are both rational; but 
an imperfect power of the third degree, and its cube 
root, which is 2.519+ , is a surd. 

These irrational numbers or surds occur, whenever 
we endeavor to find a root of any number, which is not 
a perfect corresponding power; and, although they can- 
not be expressed by numbers either whole or fractional, 
they are nevertheless magnitudes, of which we may form 
an accurate idea. For however concealed the square 
root of 2, for example, may appear, we know, that it 
must be a number, which, when multiplied by itself, will 
exactly produce 2. This property is sufficient to give 
us an idea of the number, and we can approximate it 
continually by the aid of decimals. 
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A radical sign, written thus \/, and read square rootj 
s used to express the square root of any number, before 
which it is placed. The same sign with the index of the 
root written over it, is used to express the other roots: 
thus ^ cube root: y/ biquadrate root: 4/ fifth root: &c. 
We will give the following radical expressions; ^^9 = 3 
^8 = 2; v^81=3; -^32 = 2; these expressions are 
read thus; the square root of 9 is equal to 3; the cube 
root of 8 is equal to 2; the fourth root of 81 is equal to 
3; the fifth root of 32 is equal to 2. Hence it is evident 
thatV9XV'9 = 9; ^8Xv^8X^8=8; &c. 

The explanation, which we have given of irrational 
numbers or surds, will readily enable us to apply to them 
the known methods of calculation. We know that the 
square root of 3 multiplied by itself must produce 3» 
which maybe thus expressed, \/^X^^ = S', also -v^ 
3X^3X\/3=3; VtX ^7=1 ; V-^X V'-5=.5; 
v'fX^fX^|=^|; -^5X^5X^5X-C^5=5; 
V2XV2 = 2. 

Instead of the radical sign, a fractional exponent is also 
used to express the roots of numbers. The numerator 
indicates the power of the number, and the denominator 

the root. Thus, 4^ expresses the square root of 4^, or 

1 I . 

4; 4', the cube root of 4; 4', the biquadrate root of 4; 

1 3 

4^, the fifth root of 4; 8', the cube root of the second 
power of 8; and since the second power of 8 is 64, and 

2 

the cube root of 64 is 4, the expression 8' is equal to 4. 

3 

The expression 4' =8, is read tlius, the square root of 

the third power of 4 is equal to 8. The expression 9 

is equivalent to v^9: and 8' is equivalent to y'S^: also 

4* is equivalent to j^A^i the expression 4' is also equal 

1 
to 4', because f is equal to ^. 

A line, or vinculum, drawn over several numbers, sig- 
nifies that the numbers under it are to be considered 

jointly: thus, V25 + 11 is equal to 6, because 25 +1 1 « 
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36., and tbe square root of 36 is 6; but v^25-4*n is equd 
to 16, because the square root of 25 is 5, and 54^11 is 

16. Th e expressi on V^27--*-6 +^3 's eq uivalen t to \/64 
And ^100 —73= 3. Al so 20— V9+7 + l = 17> 
Likewise ^90— 9— 4+^53— 45 + 6= 13. 
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EXTRACTION OF THE SQUARE ROOT. 

The product of a number multiplied bj itself, is call- 
ed a square; and for this reason, the number, considered 
in relation to such a product, is called a square root. 
For example, when we multiply 12 by 12, the product, 
144, is a square, and 12 is the square root of 144. 

If the root contaiqs a decimal, the square will also 
contain a decimal of double the number of places; for 
example, 2.25 is the square of 1.5; and vice versa, if the 
square contmns a decimal, the square root will contain a 
decimal of half the number of places; for instance, 1.5 
is the square root of 2.25. 

In the upper line of the following table are arranged 
several square roots, and in the lower line, their squares. 



Square roots .V 1 2 3 4}5 6 7 8 9 10 11 [ 12 


Squares. 14 9 16|25 36 49l64lsi I00!l21 144 



When the square of a mixed , number is required, it 
may be reduced to an improper fraction, then squared, 
and reduced back to a mixed number. 

. The squares of the numbers from 3 to 5, increasing 
by J, are as follows. , 



Square roots. 3 3^ 3^ 3| 4 4f 4^ 4| 


Squares. 9 10 1^ 12^ U^V 16 18^ 20^ 22^ 



From this table we infer, that if a square contabs a 
fraction, its- square root also contamsohe; and vice versa. 
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It is not possible to extract the square root of any 
number, which is not a perfect square; we can approxi- 
mate the square root of such numbers, however, by the 
aid of decimals. 

When a root is composed of two or more factors, we 
may multiply the squares of the several factors together, 
and the product will be the square of the whole root; 
and conversely, if a square be composed of two or more 
factors, each of which is a square, we have only to mul- 
tiply together the roots of those factors, to obtain the 
conaplete root of the whole square. For example, 2304 
= 4 X 16X 36; the square roots of the factors are 2, 
4, and 6; and 2X4X6 = 48; and 48 is the square 
root of 2304, because 48 X 48= 2304. 

A square number cannot have more places of figures 
than double the places of the root; and, at least, but one 
less than double the places of the root. Take, for in- 
stance, a number consisting of any number of places, that 
shall be the greatest possible, of those places, as 99, the 
square of which is 9801, double the places of the root. 
Again, take a number consisting of any number of places, 
but let it be the least possible, of those places, as 10, 
the square of which is 100, one less than double the places 
of the root. 

As the places of figures in the square cannot be more 
than double the number of places in the root, whenever 
we would extract the square root of any number, we 
point it off into periods of two figures each, by placing a 
dot over the place of units, another over hundreds, &c. 

Thus 1936. The places in the root can never be more 
or less in number, than the number of periods thus 
pointed off. When the number of places in the given 
sum is an odd number, the left hand period will contain 

only one figure, as 169; but the root will nevertheless 
consist of as many places as there are periods; for 13 is 
the square root of 169. 

The terms, square and square root, are derived from 
geometry, which teaches us that the area of a square is 
found by multiplying one of its sides by itself. 

14* 
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The word Attsi. signifies the quanUty of space couteined 
io anv geometrical 6gure. 

A SQUARE 19 a figure having 
four equal sides, andi all 



Sles right angles. Ifwe suppose 
le length of a side of the an- 



Mjasnil 



S 



nexed square to be four feet, it 

is evident that the figiire contains 

4 times 4 small aquares, each of 

which is I foot in length and 1 

foot in breadth; and since a foot 

in length and a foot in breadth 

constitute a square foot, the whcAe square contains 4 

times 4, or 16 square feet. If, instead of 4 feet, the 

length of a side were 4 yards, the whole square would 

contain 16 square yards; Stc. Hence it is evident that 

the area, which is 16, is found by multiplying a side cf 

the square by itself. 

A PARALLELOfiBAH IS an obloug figure, 
having two of its sides equal and paralTel to 
each other, but not of the same length with 
the other two, which are also equal and 
parallel to each other- We find the area, 
or contents of a parallelogram by muliiply- 
bg the length by the breadth. If we sup- 
pose the annexed right angled parallelogram 
to be S feel long and 3 feet wide, it is 
manifest that it contains 2 times 8, or 16 
square feet; if the length were 8 yards and 
the breadth 3 yards, it would contain 16 
square yards; if 8 miles long and 2 miles 
wide, 16 square miles; &c. We see that 
the area of this parallelogram is the same 
with tliat of the preceding square; there- 
fore the square root of the area of a paral- 
lelogram gives the side of a square equal in 
area to the parallelogram. 

It is further to be observed, that the square root of the 
^ area of any geometrical figure whatever, is the side of a 
square, equeJ m area to the figure. 
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When the. area of a square is given, the pt'ocess of 
finding one of its sides, which is the root^ is tailed the 
extraction of the square root, the principles of which we 
will now proceed to explain. 

We have already learned, that a square number is a 
product resulting from two equal factors . For example, 
2025 is a square number resulting from the multiplication 
of 45 by 45. To investigate the constituent parts of lliis 
product, we will separate the root into two terms, thus, 
40 -j- 5, and multiply it by itself in this form. We begin 
with multiplying 40-f-5 by 5, and set down the products 
separately, which are 200+25; wethen multiply 40 -f- 6 
by 40, and set down the products separately, which ore- 
1600+200; the whole product, therefore, is 1600 + 
200 + 200 + 25 = 2025; thus we see, that the whole 
product or square contains the square of the first term, 
40X40=1600; twice the product of the two terms, 
40X5X2=400; and the square of the last term, 
5X5=25. 

Now the extraction of the square root is the reverse 
of squaring or raising to the second power; therefore, 
the operation of extracting the square root of 2025, which 
we know is the square of 45, must be performed m the 
inverted order of raising 45 to the second power. 

We will now extract the square root of 2025$ and 
explain the process, step by step. 

2025 (45 
16 

Divisor. 40 X 2 = 80 425 dividend 
Divisor, increased by last fig. 85 425 product of 85 by 5. 

Explanation of the process. We began by separating 
the given number into periods of two figures each, putting 
a dot over the place of units, and another over hundreds, 
and thereby ascertained that the root would contain two 
places of figures.. We then found that the greatest 
square in the left hand period was 16, and placed its 
root, which is 4, in the quotient, and subtracted the 
square from the left hand period, and to the remainder 
Drought down the next period for a dividehd. 
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Then, knowing the figure in die root to be m the phce 
of tens, and therefore equal to 40, and that the second 
figure in the root must be such, that twice the product of 
the first and second terms, together with the square of 
the second, would complete the square, we took twice 
, the root already found, viz. 40 X 2= 80, for one of the 
factors, and using it for a divisor, found the second figure 
in the root by dividing the dividend by this factor. 

Lastly, after finding that the second figure in the root 
was 5, we added it to the divisoi, making 80 + 6 = 85, 
and multiplied the sum by 5, the last fisure in the root, 
and thus obtained twice the product of the two terms, 
and the square of the last term; because, 80 is twice the 
first term of the root, and being multiplied by 5, which 
is the last term, the result is twice the product of the 
two terms; and 5 being multiplied by 5, the product is 
the square of the last term. 

It will be observed, that 4, the first figure in the root, 
bemg in the place of tens, was called 40, and doubled 
for a divisor;, but, if we had merely doubled the root 
without any regard to its place, making the divisor 8, 
and had cut ofi* the right hand figure of the dividend and 
divided what was left, the result would have been the 
same; because, in this operation, both divisor and. divi- 
dend would have been divided by 10. Thus 8 is con- 
tained 6 times in 42. The figure obtained for the root, 
in this abridged method, would be placed at the right hand 
of the divisor, instead of being added thereto; thus, 85, 
making the completed divisor the same as before. This 
course, being the most concise, will be adopted in the 
rule for extracting the square root, which we shall here- 
after give. 

Suppose 169 square rods of land are to be laid out m 
a square, and the length of one of its sides is required. 

We know that the length of a side must be such a 
number of rods, as, when multiplied by itself, will pro- 
duce 169; therefore we must extract the square root of 
the giv€n number of square rods, and that root will be 
the answer. v^ 1 69 »= 1 3 dns. 
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We Illustrate this last ex- 
ample by the square figure 
A B C P, each side of 
which is i 3 rods long . This 
square is divided into 169 
small squares, each of which 
is a square rod. 

The whole figure is also 
subdivided into four figures, 
two of which, e f g D and 
h f 1 Bi are squares; and 
the other two, A h f e and 
C if g, are oblongs. 

The square e f g D is 10 rods on a. side, and, there- 
fore, contains 100 square rods. The oblongs are each 
10 rods long and 3 rods wide, and corisequently each 
contains 30 square rods. The other square, B h f i^ is 
3 rods on a side, and contains 9 square rods. 

To illustrate the process of extracting the square root 
by the above geometrical figure, we shall take the side 
A B, which is divided into two parts, the first of which, 
A h, is 10 rods long ; the other, h B, 3 rods long. A h 
being equal to e f, the square of A h, the first part, 
gives the area of the square D e f g ; h B being equal to 
h f, the area of the oblong A h f e, is found by multi- 
plying the two parts, A h and h B, together ; the area 
of the other oblong i f g C, is the same ; therefore, the 
area of the two oblongs is twice the product of the two 
parts, A b and h B. The square of the last part, Ji B, 
gives the area of the square h B i f . 

We have therefore the square of the first part A h 
10X10=^100 rods ; twice the product of the two parts, 
A h ffld h B, 10X3X2=60 rods ; and the square of 
the last part h B, 3X3=9 rods. These being added 
together make 169 rods, the square of the whole figure 
A BCD. 

This illustration of a square corresponds exactly with 
that of the first example, and of course the extraction of 
the square root must proceed on the principles there 
exhibited. 
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From the illustrations of the two preceding examples, 
we give the foUowmg rule for the extraction of the square 

root. 

RULE. First — Point off the given number into periodi 
of two figures each^ by putting a dot over the place of 
unitSj and another over every second figure to the left; 
and also to the rights vfhen there are decitnals. 

Secondly — Find the greatest square in the left hand 
period, and write its root in the quotient. Subtract the 
square of this root from the left hand period, and to the 
remainder bring down the next period for a dividend. 

Thirdly — Double the root already found, for a divisor. 
•Sscertain how many times the divisor is contained in 
the dividend, excepting the right hand figure, and place 
the result in the root, and also at the right hand of the 
divisor. Jtfultiply the divisor, thus increased, by the 
last figure in the root, and subtract the product from the 
dividend, and to tK^e remainder bring down the next 
period for a new dividend. 

Fourthly — Double the root already found for a new 
divisor, and continue to operate as before, until all the 
periods are brought down. 

It will sometimes happen, that, by dividmg the dividend 
as directed in the rule, the figure, obtained for the root, 
will be too great. When this happens, take a less figure, 
and go through the operation again. 

When the places in the decimal are not an even num- 
ber, they must be made so, by continumg the decimal, 
if it can be continued; if it cannot, by annexing a cipher, 
that die periods may be full. 

If there be a remainder after all the periods are used, 
a period of decimal ciphers may be added; or, if the 
given number end in a decimal, the two figures that would 
arise from a continuation of the decimal. The operation 
may be thus continued to any degree of exactness. 

If any dividend shall be found too small to contain the 
divisor, put a cipher in the root, and bring down the next 
period to the right hand of the dividend for a new divi- 
dend, and proceed in the work. 
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When the square root of a mixed nOmber is required, 
It will sometimes be necessary to reduce it to an improper 
fraction, or the vulgar fraction to a decimal, before ex- 
tracting the root. 

If either the numerator or denominator of a vulgar frac- 
tion be not a square number, the fraction must be reduced 
to a decimal, and the approximate root extracted. 

1. Extract the square root of 4579600. 

4579600(2140 Ana. 



4 



1st. divisor 4 

41 

2d. divisor 42 
424 



57 first dividend. 
41 



1696 second dividend. 
1696 



00 



2 What is the square root of 1 10 f|? 



1st. divisor, 2 
2d. divisor, 20 

204 

3d. divisor, 208 

2089 

4th. divisor, 2098 

20989 



i 10.24(10.499+ Ans. 

10 first dividend. 
1024 second dividend. 
816 

20324 third dividend 
18801 



202324 fourth dividend. 
188901 



13423 remainder. 
Reducing |^ to a decimal, we found it to be infinite, 
m the recurrence of 24 continually; therefore, in con- 
tinuing the extraction of the root, instead of addine 
periods of decimal ciphers, we added the period 24 each 
time. The extraction of the root might have been con- 
tinued indefinitely; but having obtained five places of 
figures in the root, we stopped, and marked off the three 
kst places of the root for decimals; because we made 
use of three periods of decimals in the question. 
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3. What is the square root of 2704 ? 
4* Extract &e square root of 361. 

5. What is the square root of 3025 ? 

6. What is the square root of 121? 

7. Extract the square root of 289. 

8. Extract the square root of 400. 

9. What is the square root of 4761? 

10. What is the square root of 848241? 

11. Extract the square root of 3356224. 

12. What is the square root of 824464 ? 

13. Find the square root of 49084036. 

14. What is the square root of 688900? 

15. Find the square root of 82864609. 

16. Find the square root of 3684975616, 

17. What is the square root of 44890000? 

18. What is the square root of 165649? 

19. Find the square root of 90484249636, 

20. Find the square root of 26494625227849. 

21. Find the square root of 262400.0625. 

22. What is the square root of 841806.25 ? 

23. What is the square root of 39.037504 ? 

24. Find the square root of 213.715161. 

25. Find the square root of .66650896. 

Oa IVKnt \a tho c^iioro rnnt n(^ 1 515U07 J 



SU. HiXtract the square root ot 2^. 

31 . What is the square root of 556f^ ? 

32. Extract the square root of 1096|}. 

33. Find the square root of 4120900. 

34. Extract the square root of 5. 

35. Extract the square root of 8. 

36. Extract the square root of 84. 

37. Extract the square root of 99. 

38. Extract the square root of lOl. 

39. Extract the square root of 120. 

40. Extract the square root of 124. 

41. Extract the square root of 143. 

42. Exti'act the square root of 1.5. 
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43. Extract the square root of .00032754. 

44. Extract the square root of 2.3. 

45. Extract the square root of |. 

46. Extract the square root of |. 

47. Extract the square root of f. 

48. Extract the square root of f|. 

49. Extract the square root of 113f. 
60. Extract the square root of 267f . 

The square root of the product of anj two numbers is 
a mean proportional between those numbers. 

Thus, 4 is a mean proportional between 2 and 8; be- 
cause 2:4 = 4:8. But when four numbers are propor- 
tionals, the product of the extremes is equal to the pro* 
duct of the means; that is, the product of the two given 
numbers is equal to the square of the mean proportional. 

51. Find a mean proportional between 4 and 256. 

52. Find a mean proportional between 4 and 196. 

53. Find a mean proportional between 2^nd 12.5. 

54. Find a mean proportional between 9.8 and 5. 

55. Find a mean proportional between 25 and 121. 

56. Find a mean proportional between 180 625 and 10. 

57. Find a mean proportional between 52 and 54^. 

58. Find a mean proportional between ^ and 3^. 

59. Find a mean proportional between 12 and 147. 

60. Find a mean proportional between ^ and 4. 

61. Find a mean proportional between .5 and 98. 
62- Find a mean proportional between .4062^^ 

and 828. 

63. Find a mean proportional between .25 and 1. 

64. Find a mean proportional between .1 and SIO. 

65. Find a mean proportional between .04 and .36. . 

66. Find a mean proportional between .09 and .49. 

67. Find a mean proportional between .2 and .018. 

When the square root of the product of the two given 
numbers cannot be extracted without a remainder, the 
mean proportional is a surd, and may be approximated 
by the aid of decimals. 

68. Find a mean proportional between 6 and 12. 

15 
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69. Find a mean proportional between 25 and 14. 

70. Find a mean proportional between 64 and 21. 

71. Find a mean proportional between 46 and 55. 

72. Find a mean proportional between 5 and 81. 

73. Find a mean proportional between 77 and 19. 

74. A number of men spent 1 poimd 7 shillings in 
company, which was just as many pence for each man, 
as there were men in the company. How many were 
there f 

75. A company of men made a contribution for a chari- 
table purpose; each man gave as many cents, as there 
were men in the company. The, sum collected was 31 
dollars 36 cents. How many men did the company 
consist of? 

76. If you would plant 729 trees in a square, how 
many rows must you have, and how many trees in a row ? 

77. A certain regiment consists of 625 men. How 
many must be placed in raidc and file, to form the regi- 
ment into a square? 

78. It is required to lay out 40 acres of land in a 
square. Of what length must a side of the square be ? 

79. It is required to lay out 20 acres of land in the 
form of a right angled parallelogram, which shall be twice 
as long as it is wide. What will be its length and 
breadth ? (See page 162.) 

80. It is requu*ed ^o lay out 30 acres- of land in the 
form of a right angled parallelogram, the length of which 
shall be three times the width. How long and how wide ^ 
will it be? 

A TRIANGLE is a figure 
having three sides and tnree 
angles. When one of the 
angles is such as would form 
one comer of a square, the 
figure is called a ught-angled 
triangle, and the following 
propositions belong to it. '^ 555" 

PROPOSITION 1ft. The square of the hypotenun i$ 
equal to the sum of the squares of tlU other two sides^ 
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PROPOSITION 2d. The squart root of the sum of the 
squares of the base and perpendicular is equal to the 
hypotenuse. 

PROPOSITION 8d. The square root of the difference of 
the squares of the hypotenuse and base is equal to the 
perpendicular. 

PROPOSITION 4th. The square root of the difference 
of the squares of the hypotenuse and perpendicular is 
equal to the base. 

By observing the above propositions, when any two 
sides of a right-angled triangle are given, we may always 
find the remaining side. For example, suppose the base 
of the preceding figure to be 4 yards in length, and the 
perpendicular to be 3 yards in height; then the square 
of the base is 16 yards, and the square of the perpendicu- 
lar 9 yards, and the sum of their squares is 25 yards. 
The square root of 25 yards is 5 yards, which is the 
length of the hypotenuse. 

81. A certain castle, which is 45 feet high, is sur- 
rounded by a ditch, 60 feet broad. What must be the 
length of a ladder, to reach from the outside of the ditch 
to the top of the castle ^ 

82. A ladder 40 feet long, resting on the ground at 
the distance of 24 feet fi-om the bottom of a straight tree, 
and leaning against the tree, just reaches to the first limb. 
What is the length of the tree's trunk? 

83. Two brothers left their father's house, and went, 
one, 64 miles due west, the other, 48 miles due north, 
and purchased farms, on which they now live. How far 
firom each other do they reside ^ 

84. James and George, flying a kite, were desirous 
of knowing how high it was. Alter some consideration, 
they perceived, that their knowledge of the square root, 
and of the properties of a right angled triangle, would 
enable them to ascertain the height. James held the 
line close to the ground, and George ran forward till he 
came directly under the kite; then measuring the distance 
from James to George, they found it to be 312 feet; and 

Eulling in the kite, tliey found the length of line cut, to 
e 520 feet. How hieb was the kitl^.^ 
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85. A ladder, 40 feet long, was so placed in a street, 
as to reach a window 33 feet from the ground on one side, 
and when turned to the other side without changing the 
place of its foot, reached a window 21 feet high. The 
breadth of the street is required. 

86. The distance between the lower ends of two equal 
rafters, in the different sides of a roof, is 33 feet, and the 
height of the ridge above the foot of the rafters is 13 
feet. Find the length of a rafter. 

A straight line, drawn 
through the centre of a square, 
or through the centre of a right- 
angled parallelogram, from one 
angle to its opposite, is called 
a diagonal; and this diagonal 
is the hypotenuse of both the 
right-angled triangles into which 
the square or parallelogram is 
thus divided. 

87. A certain lot of land, lying in a square, contains 
100 acres: at what distance from each other are the 
opposite corners ? 

88* There is a square field containing 10 acres: what 
is the distance of the centre from either corner ? 




A CIRCLE is a plane surface 
bounded by one curve line, 
called the circumference^ 
every part of which is equally 
distant from the centre. 

A straight line through the 
centre of a circle is called a 
diameter J and a straight line 
from the centre of a circle to 
the circumference is called a 
*radius. 

The areas of all circles are to one another, as the 
squares of their like dimensions. That is, the area of a 
greater circle is to the area of a less circle, as the square 
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of the diameter of the greater to the square of the diame- 
ter of the less. Or thus, the area of the greater is to the 
area of the less, as the square of the circumference of 
thegreater to the square of the circumference of the less. 

Therefore, to find a circle, which shall contain 9, 3, 
4, &c. times more or less space than a given circle, we 
have the following — 

RULE. Square one of the dimetmons of the given 
circle^ and^ if the required circle be greater, mtUtiply 
the square by the given ratio, then the square root of the 
product will be the like dimension of the required circle; 
but, if the required circle be less than the given one, 
divide the square by the given ratio; then the square 
root of the quotient unll be the similar dimension of the 
circle required, 

89. The diameter of a given circle is 11 inches: what 
is the diameter of a circle containing 9 times as much 
space ? 

90. Find the diameter of a circle, which shall contam 
one fourth of the area of a circle of 42 feet diameter. 

91. What must.be the circumference of a circular 
pond, to contain 4 times as much surface, as a pond, of 
1^ mile in circumference ? 

92. Find the circumference of a pond which shall con- 
tain -^ part as much surface, as a pond of 13^ miles 
circumference. 

93. Find the diameter of a circle, which shall be 36 
times as much in area, as a circle of 18 1 rods diameter. 

The diameter of a circle is to the circumference in the 
ratio of I to 3.14159265, nearly: therefore, if we know 
the one, we can find the other. Thus, the circumference 
of a circle, the diameter of which is 8, is 3.14159265 X 
8=25.1327412; the diameter of a circle, the circum- 
ference of \^hich is 15.70796325, is 15.70796325 -H 3 
14159265 = 5. 

To find the area of a cirlce, multiply the circumference 
by the radius, and divide the product by 2. 

94. How many feet in length is the side of a square 
equal in area to a circle of 36 feet diameter ? 

15* 
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95. Find the side of a square equal m area to a circle 
of 20 rods in diameter. 

96. Find the diameter of a pond, that shall contain \ 
as much surface, as a pond of 6.986 miles circumferenQe. 

97. Find the length and breadth of a right-angled 
parallelogram, which shall be 4 times as long as it is wide, 
and equal in area to a circle of 43.9822971 rods circum* 
ference. 

93. Find the circumference of a pond, which shall 
contain as much surface, as 9 ponds of | of a mile diam- 
eter each. 



XXX. 




EXTRACTION OF THE CUBE ROOT. 

A CUBE is represented by a 
solid block — like either of 
those annexed — with six plane 
surfaces; having its length, 
breadth, and height all equal. 
Consequently, the solid con- 
tents of a cube are found by 
multiplying one of its sides 
twice into itself. For this 
reason, the third power of any 
number is called a cube. 

Therefore, if we multiply 
the square of a number by its 
root, we obtain a product, 
which is called a cube, or a 
cubic number. For instance, 4 multiplied by 4 produces 
16, which is the square of 4, as shown on one of the 
sides of this larger block; and 16 multiplied by 4 pro- 
duces 64, which is the cube of 4, as shown by the whole 
of the larger block. 

Thus the cube of any quantity is produced bymultiply- 
'Dg the quantity by itself, and again multiplying the pro- 
Jact by the original quantity. When the quantity to be 
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cubed is a mixed number, it may be reduced to an im« 

E roper fraction, and the fraction cubed, and then reduced 
acK to a mixed number. 

As we can, in the manner explained, find the cube of 
a given number, so also, when a number is proposed, we 
may reciprocally find a number, which being cubed will 
produce the given number. In this case, the number 
sought is called, in relation to the given number, ^he 
CUBE ROOT. Therefore, the cube root of a given num- 
ber is the number, whose cube is equal to the given 
number. For instance, the cube root of 125 is^; the 
cube root of 216 is 6; the cube root of ^ is ^; the cube 
root of 3f is rj. 

A cube cannot have more places of figures than triple 
the places of the root, and, at least, but two less than 
triple the places of the root. Take, for instance, a 
number consisting of any number of places, that shall be 
the greatest possible in those places, as 99, the rube of 
which is 970299; here the places are triple. A^;ain, take 
a number, that shall be the least possible in those places, 
as 10, the cube of which is 1000; here the places are two 
less than triple. 

It is manifest from what has been said, that a cubic 
number is a product resulting from three equal factors. 
For example, 3375 is a cubic number arising from 15X 
15X15. To investigate the constituent parts of this cubic 
number, we will separate the root, from which it was 
produced, into two parts, and instead of 15, write 10+5, 
and raise it to the third power in this form. 

10+5 
10+5 



Product of 10- 
Productof 10- 

The square, - 



5 by 5, ■ 
5 by 10, 



- 50 + 25 
100+ 50 



100+100 
10 



25 
6 



Prod, of 100+100 
Prod.oflOO+100^ 

The third power, 



25 by 5, 
-25 by 10, 



- 500+500+125 
1000+1000+250 



1000+1500+750+125 



This product contains the cube of the first term, three 
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times the square of the first term multiplied by the sec* 
ond terra, three times the first term multiplied by the 
square of the second term, and the cube of the second 
term: thus, 10X10X10=1000; 10X10X3X5=1600; 
10X3X25=750; 5X5X5=125. 

Now, if the cube be given, viz. 1000+1500 + 750+ 
125, and we are required to find its root, we readily 
perceive by the first term 1000, what must be the first 
term of the root, since the cube root of 1000 is 10; if, 
tlierefore, we subtract the cube of 10, which is 1000, 
firom the given cube, we shall have for a remainder, 
10X10X3X5 = 1500, 10X3X25=750, and 5X5X5 
=125; and from this remainder we must obtain the second 
term in the root. As we already know that the second 
term is 5, we have only to discover how it may be 
derived from the above remainder. Now that remainder 

may be expressed by two factors; thus, (10X10X3 + 

10X3X5 + 5X5) 5: therefore, if we divide by three 
times the square of the first term of the root, plus three 
times the first term multiplied by the second term, phis 
the square of the second term, the quotient will be the 
second term of the root, which is 5. 

But, as the second term of the root* is supposed to be 
unknown, the divisor also is unknown; nevertheless we 
have the first term of the divisor, viz. three times the 
square of the root already found; and by means of this, 
we can find the next term of the root, and then complete 
the divisor, before we perform the division. After find- 
ing the second term of the root, it will be necessary, in 
order to complete the divisor, to add thrice the product 
of the two terms of the root, and the square of tne sec- 
ond term, to three times the square of the first term pre 
viously found. 

. The preceding analysis explains the following rule for 
the extraction of the cube root. 

RULE. First — Point off the given number into periods 
of three figures each,, beginning at the unites place^ and 
pointing to the left in integers^ and to the right in deci" 
mals; making full periods of decimals by supplying th% 
deficiency^y vhen any exists. 
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2dly — Find the root of the left hand period^ place U 
in the quotient^ and subtract its cube from the given 
number. The remainder is a new dividend, 

3diy — Square the root already found and multiply ift 
square by 3, for a divisor. 

4th]y — Find how many times the divisor is contained 
in the dividend^ and place the result in the quotient. 

5thly — In order to complete the divisor^ multiply the 
root previously founds by the number Uist put in the rbot^ 
triple the product^ and add the resuU to the divisor; also 
square the number last put in the rooty and add its square 
to the divisor. 

Lastly — Multiply the divisor thus completed^ by the 
number last put in the root^ and subtract the product from 
the dividend. The remainder will be a new dividend. 

Thus proceed, till the whole root is extracted. 

We will extract the cube root of 34965783, deooting 
each step of the operation, from first to last, by a refer^ 
ence to that part of the rule, under which it falls. 



First, 
2dly. 



- 288400 



Cubeof 300, subtracted, - - 

New dividend, - - - - - 

3d]y . 300 X 300 X 3 [a divisor] 270000 
4thly. Divisor in new dividend, 

6thly. Tripleprod.of30ax20, 18000 

Square of last number, 400 

Divisor completed, 
Lastly. 288400 X 20, subt'ed. 

New dividend, - - - 
3dly. 320X320X3 [a divisor] 1307200 
4thly. Divisor in new dividend, - - 
5thly. Triple prod, of 320X7, 6720 

Square of last number, 49 

Divisor completed, - 313969 
Lastly. 31 3969 X 7, subtracted, 



34965783 
27000000( 300 

7965783 
- - - (20 



5768000 
2197783 



- (7 



2197783 



300+20+7 = 327 Jlns. 
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In completing every divisor, we have three products 
to add together; viz. three times the square of the root 
ahready found; three times the product resulting from the 
multiplication of the root already found, by the number 
last put in the root; and the square of the last number. 

If Uie ciphers be removed from the right band of each 
of these products, the remaining figures in each succeed- 
ing product will stand one place to the right of each 
preceding product; therefore, the work will be consider- 
ably abridged by adopting the following — 

RULE. First — Point off the given number into periode 
of three figures eachj as before directed, 

2dly — Find the root of the left hand period^ place it 
in the quotient without regard to local value^ and 'sub' 
tract its cube from that period; and to the remainder bring 
down the next period for a dividend, 

Sdly — Square the root already founds without any re- 
gard to its local ralve, and multiply its square by 3, for 
a divisor. 

4thly — Find how many times the divisor is contained 
in the dividend^ omitting the two,right hand figures, and 
place the result in the quotient, 

5thy — To complete the divisor, multiply the root pre- 
viously found, by the figure last placed in the quotient, 
without regarding local value, triple the product, and 
write it under the divisor, one place to the right; square 
the figure last put in the quotient, and write its square 
under the preceding product, one place to the right, Md 
these three together, and their sum is the divisor completed. 

Lastly — Multiply the divisor thus completed, by the 
figure last placed in the root, and subtract the product 
from the dividend; and to the remainder bring down the 
next period for a new dividend. 

Thus proceed, till the whole root is extracted. 

Observe, that, when the divisor is not contained in the 
dividend, as sought in the fourth part of the rule, a cipher 
must be put in the root, and the next period brought down 
for a new dividend. 
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Observe, also, that when the figure obtained for the 
root by dividrng, as directed in the fourth part of the rule, 
is found, on completing the divisor, to be too large, a 
smaller figure must be substituted in its place, and the 
divisor completed anew. 

There are always as many decimals in the root, as 
periods of decimals in the power. 

We will extract the cube root of 65890311319, m the 
abridged form; referring, as before, to the particular part 
of the rule, under which each step of the operation pro- 
ceeds. 

First, 65890311319(4039 

2dly. 



3dly. 
4thly. 



4thiy. 
5thly. 



Cubeof4,subt'd - 
Dividend, - - 
4X4X3 [div'r] 
48 was not con- 
tained in 18. 

Lastly. New dividend^ 
3dly. 40X40X3, - 
4800 m 18903, 

3 times. 
Triple product 
of 40X3, - 
Square of 3, - 

Divisor comp'd. 

Lastly. 483609X3, and 

subtracted, • 

New dividend, 
403X403X3, - 
487227 in 4394 

843, 9 times. 
Triple product 

of 403X9, - 
Square of 9 

Divisor comp'd, 

Lastly. 48831591 X 9, 

and subtracted, 



Sdly. 
4thly. 

6thly. 



- - 48 


64 
1890 


- . - 


0000 


- 4800 


1890311 


- -360 

- - 9 




- 483609 




- . - 


1450837 


487337 


439484319 


10881 
81 


• 


48831591 




. . . 


439484319 




Jim. 409B 
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We will now extract the cube root of 17826^.433152, 
m the abridged form^ as in the preceding example; but 
without reference to Hxe parts of the rule. 

178263.43315.2(56.28 Jlns. 
125 



75 
90 
36 


53263 


8436 


50616 


9408 
336 
4 


2647433 

• 


944164 


1888328 


947532 

13488 
64 


759105152 


94888144 


759105152 



1. Extract the cube root of 614125. 

2. What is the cube root of 191102976 f 

3. What is the cube root of 18399.744 ? 

4. Find the cube root of 253395799552. 

5. What is the cube root of 1740992427 > 

6. Extract the pube root of 35655654571. 

7. Find the cube root of 27243729729. 

8. Wliat is the cube root of 912673000000 .•• 

9. What is the cube root of 67518581248 ? 

10. Find the cube root of 729170113230343. 

11. Extract the cube root of 643.853447875. 

12. Find the cube root of .000000148877. 

13. What is .the cube root of 123 ? 

14. Extract the cube root of 517. 

15. Extract the cube root of 900. 

16. Extract the cube root of ^V* 

17. What is the cube root of | .^ 

18. What is the cube root o{^^ 

19. What is the cube root of V^*^ ? 

20. Extract the cube root of 26. 



I 
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To fiiid two MEAN PROPORTIONALS between two givett 
numbers, divide the greater by the lesSy and extruct th% 
cube root of the quotient: then multiply the cube root by 
the least of the given numbers^ and the prodtuit will be 
the least of the mean proportionals; and the least mean 
proportional multiplied by the same root^ v>ill give the 
greatest mean proportional, 

21. What are the two mean proportionals between 6 
and 750 ? 

22. What are the two mean proportionals between 56 
and 12096 ? 

To find the side of a cube equal in solidity to any 
given solid, extract the cube root of the solid contenU of 
the given body^ and it will be the required side. 

23. There is a stone, of cubic form, containing 21953 
solid feet. What is the length of one of its sides ? 

24. The solid contents of a globe are 15625 cubic 
inches: required the side of a cube of equal solidity. 

25. Required the side of a cubical pile of wood, eqati 
to a pile 28 feet long, 18 ft. broad, and 4 ft. hig^. 

All solid bodies are to each other ^ as the cubes ofthiif 
diameters^ or similar sides. 

26. If a ball 6 inches in diameter weie;h8 32 pounds^ 
what is the diameter of another ball of tne same metal^ 
weighing 4 pounds ? 

27. If a ball of 4 inches diameter wei^ 9 potiiidi^ 
what is the diameter of a baD weighbg 72 pomxb ? 

28. What must the side of a cubic pile of wood mea- 
sure, to conuun ^ part as much as another cubie pile^ 
which measures 10 feet oo a side ? 

29. If 8 cubic piles of wood, each mesmmD^S (eet oa 
a side, were aD put into one cubic pile, what would be 
the dimensions of one of its sides ? 

30. The solid contems of a ^bc 21 mcbes m diani^ 
ter are 4849.0596 solid inches; what is the diameter of 
a globe, whose solid contents are 1 1494.0672 inches ?^ 

31. What are the inside dimrasions of a cubical tan, 
that win hold 85 busfaeb of grain ? (See note, page ^^ 

92. What oust be tbe inside dimnwions of a cuInc%. 

10 
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bin, to hold 450 bushels of potatoes, 2815.489 cubic 
inches, (heaped measure), making a bushel ? 

33. What must be the inside measure of a cubical 
cistern, to hold 10 hogsheads of water ? 

34. What must be the inside measure of a cubical 
cistern, that will hold 20 hogsheads of water ? 

35. What are the inside dimensions of a cubical cis- 
tern, that holds 40 hogsheads of water ? 

36. Suppose a chest, whose length is 4 feet 7 inches, 
Dreadth 2 feet 3 inches, and depth 1 foot 9 inches: what 
is the side of a cube of equal capacity ? 

37. Suppose I would make a cubical bin of sufficient 
capacity to contain 108 bushels; what must be the dimen- 
sions of the sides ? 




XXXI. 

ROOTS OF ALL POWERS. 

The roolts of many of the higher powers may be ex- 
tracted by repeated extractions of the square root, or 
cube root, or both, as the given power may require. 
Whenever the index of the given power can be resolved 
into factors, these factors denote the roots, which, being 
successively extracted, will give the required root. 

Thus, the index of the fourth power is 4, the factors 
of which are 2X2; therefore, extract the square root 
of the fourth power, and then the square root of that 
square root wdl be the fourth root. The sixth root is 
the cube root of the square root, or the square root of 
the cube root; because 3 X2 = 6. The eighth root is 
the square root of the square root of the square root; be- 
cause 2X2X2=8. The ninth root is the cube root 
of the cube root; because 3X3 = 9. The tenth root 
is the fifth root of the square root; because 2X5 = 10, 
The twelfth root is the cube root of the square root of 
the square root; because 2X2X3 = 12. The twenty- 
seventh root is the cube root of the cube root of the cube 
root; because 3X3 X3=27 
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The following is a general rule for extracting the 
roots of all powers. 

RULE. First — Prepare the given number for extraction^ 

by pointing off from the unites place^ as th$ required root 

directs; that is^for the fourth root^ into periods of four 

figures; for the fifth root into periods of five figures^ ^c. 

2dly. — Find the first figure of the root by trials and 
subtract its power from the left hand period. 

Sdly. — To the remainder bring down the first figure in 
the next period for a dividend, 

4thly. — Involve the root to the next inferior power to 
that which is given^ and multiply it by the number denot' 
ing the given power ^ for a divisor. 

5thly. — Find how many times' the divisor is contained 
in the dividend^ and the quotient will be another figure 
of the root. 

6thly. — Involve the whole root to the given power ^ and 
subtract it from the two left hand periods of the given 
number. 

Lastly. — Bring down the first figure of the next period 
to the remainder^ for a new dividend^ to which find a new 
divisor, as before. Thus proceed ^ till the whole root is 
extracted. 

Observe, that when a figure obtained for the root by 
dividing, is found by involving, to be too great, a less 
figure must be taken, and the involution performed again. 

We will extract the fifth root of 3693624^2722357. 

36936242722357(517 Ms. 
55= 3125 

54 X 5 = 3125 first divisor. 5686 first dividend. 

515= 345025251 

514x5 = 33826005, ) 

second divisor. \ 243371762 2d. dividend. 

5175= 36936242722357 



1. What is the fifth root of 5584059449 ? 

2. Find the fifth root of 2196527536224. 

3. Extract the fifth root of 16850581551 .? 

4. Find tlie seventh root of 2423162670857794647. 
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XXXII. 

EQUIDIFFERENT SERIES. 

A f&ories of numbers composed of any number of terms, 
which uniformly mcrease or decrease by the same num- 
ber, is called an equidifferent series. This series 
has, very commonly, but without any propriety, been 
called •Arithmetical Progression. 

When the nimibers increase, they form an ascending 
series; but when they decrease, a descending series. 
TIius, the natural numbers, 1, 2, 3, 4, 5, 6, 7, 8, 9, form 
an ascending series, because they continually increase by 
1 ; but 9, 8, 7, 6, &c. form a descending series, because 
they continually decrease by 1. 

The numbers, which form the series, are called the 
terms of the series. The first and last terms in the series 
are called the extremes; and the other terms, the means. 

The number, by which the terms of the- series are 
continually increased or diminished, is called the common 
difference. Therefore, when the 6rst term and commoc 
difference are given, the series may be coptinued to any 
length. For instance, let 1 be the first term in an equi- 
difierent series, and 3 the common diiference, and we 
shall have the following increasing series; 1, 4, 7, 10, 
13, &c., in which each succeeding term is found by 
adding the common difference to the preceding term. 

THEOREM I. When four numbers form an equidiffer^ 
ent series, the sum of the t\»o extremes is equal to the sum 
of the two means. Thus, 1, 3, 5, 7, is^n equidiiFerent 
series, and 1+7=3+5. Also in the series 11, 8, 5, 
2, 11+2 = 8 + 5. 

theorem II. In any equidifferent series, the sum of 
the two extremes is equal to the sum of any two meansy 
that are equally distant from the extremes; and equal to 
double the middle term, when there is an uneven number 
of terms. Take, for example, the equidifferent series, 
2,4, 6, 8, 10, 12, 14; 2+14 = 4+12; and 2 }- 14 = 
6 + 10; als9 2+14=8+8. 
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Since, from the nature of an equidifferent series, the 
second term is just as much greater or less than the first, 
as the last but one is less or greater than the last, it is 
evident, that when these two means are added together, 
the excess of the one will make good the deficiency of 
the other, and their sum will be the same with that of 
the two extremes. In the same manner it appears, that 
die sum of any other two means equally distant from the 
extremes, must be equal to the sum of the extremes. 

THEOREM III. The difference between the extreme 
terms of an equidifferent series is equal to the common 
difference multiplied by the number of terms less 1. 
Thus, of the six terms, 2, 5, 8, 11, 14, 17, the common 
difference is 3, and the number of terms less 1, is 5; then 
the difference of the extremes is 17 — 2, and the common 
difference multiplied by the number of terms less 1, is 
3X5; and 17—2=3X5. 

The difference between the first and last terms, is the 
mcrease or diminution of the first by all the additions or 
subtractions, till it becomes equal to the last term: and, 
as the number of these equal additions or subtractions is 
one less than the number of terms, it is evident that this 
common difference being multiplied by the number of 
terms less 1, must give the difference of the extremes. 

THEOREM IV. The sum of all the terms of any equi- 
different series is equal to the sum of the two extremes 
multiplied by the number of terms and divided by 2; or^ 
which amounts to thesame^ the sum of all the terms is equal 
to the sum of the extremes multiplied by half the the num- 
ber of terms. For example, the sum of the following 

series, 2, 4, 6, 8, 10, 12, 14, 16, is 3+16X4=^72. 

This is made evident by writing under the given series 

the same series inverted, and adding the corresponding 

terms together as follows. 

The given series, 2, 4, 6, 8,10,12,14,16 

Same series inverted, 16,14,12,10, 8, 6, 4, 2 

Suras of the series, 18, 18, 18, 18, 18, 18, 18, 18 

This series of equal terms, (18), is evidently equal to 
twice the sum of the given series; but the sum of these 

16* 
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equal terms is 18 X 8= 144; and since this sum is twice 
as great as that of the given series, the sum of the given 
series must be 72. 

Any three of the five following things being given, the 
other two may be readily found. 

The first term. 
The last term. 
The number of terms. 
The common difference. 
The sum of all the terms. 

PROBLEM. I. The extremes and number of terms be- 
ing given, to find the sum of ail the terms. 

RULE. Multiply the sum of the extremes by the num" 
her of the terms^ and half the product will be the sum 
of ail the terms. See Theorem 4th. 

1. The first term in an equidifferent series, is 3, the last 
term 19, and the number of terms is 9. What is the 
sum of the whole series ? 

2. How many strokes does a common clock strike in 
12 hours ? 

3. A hundred cents were placed in a right line, a yard 
apart, ana the fii'st a yard from a basket. What distance 
did the boy travel, who, starting from the basket, picked 
them up singly, and returned with them one by one to 
the basket ? 

4. If a number of dollars were laid in a straight line 
for the space of a mile, a yard distant from each other, 
and the first a yard from a chest, what distance would 
the man travel, who, starting from the chest, should pick 
them up singly, returning with them one by on^ to the 
chest ? 

PROBLEM II. The extremes and number of terms 
given, to find the common difference. 

RULE. Subtract the less extreme from the greater^ and 
divide the remainder by the number of terms leffs I , and 
the quotient will be the common difference. 

It has been shown under Theorem 3d . that the differ* 
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ence of the extremes is found by multiplying the common 
diiFerence by the number of the terms less 1; conse- 
quently, the common difference is found by dividing the 
difference of the extremes by the number of the terms 
less 1. 

5. A man had 10 sons, whose ages differed alike; the 
youngest was 2 years old, and the eldest ?9. What 
was the difference of tlieir ages ? 

6. The extremes in an equidifferent series are 3 and 
87, and the number of terms 43. Required the common 
difference. 

If A man is to travel from Boston to a certain place 
in 9 days, and to go but 5 miles the first day, and to 
increase his journey every day alike, so that the last day's 
journey may be 37 miles. Required the daily increasei 
and also the number of miles travelled. 

PROBLEM III. The extremes and common difference 
given, to find the number of terms. 

RULE. Divide the difference of the extremes by the 
eommon difference^ and add 1 to the quotient; the sum 
tDtll be the number of terms. 

The difference of the extremes divided by the number 
of the terms less 1, gives the common difference; con- 
sequently, the same divided by the common difference 
must give the number of terms less 1 : hence, this quotient 
augmented by 1, must give the number of terms. 

8. The extremes in an equidifferent series are 3 and 
39, and the common difference is 2: what is the number 
of terms ? 

9. A man going a journey, travelled 7 miles the first 
day, and increased his journey every day by 4 miles, and 
the last day's journey was 51 miles. How many days did 
he travel, and how for ? 

10. A man commenced a journey with great animation, 
and travelled 55 miles the first day; but on the second 
day he began to be weary, and travelled only 51 miles, 
and thus continued to lose 4 miles a day, till bis last 
day's journey was only 15 nnles. Ho^w many d«ys dUi 
be travel? 
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PROBLEM IV. To find an equidifferent mean between 
two given terms. 

RULE. Md the two given terms together^ and half 
their sum will be the equidifferent mean required. 

11. Find an equidifferent mean between 3 and 15. 

12. What is the equidifferent mean between 7 and 53? 

13. Find an equidifferent mean between 5 and 18. 

PROBLEM V. To find two equidifferent means between 
the ci^'^n extremes. 

RULE. Divide the difference of the extremes by 3, and 
the quotient will be the common difference^ whichy being 
continually added to the less extreme^ or subtracted ^ from 
the greater, gives the two required means, 

14. Find two equidifferent means between 4 and 13. 

15. Find two equidifferent means between 5 and 22. 

16. Find two equidifferent means between 4 and 53. 

PROBLEM VI. To find any numbers of equidifferent 
means between the given extremes. 

RULE. Divide the difference of the extremes by the re* 
quired number of means plus 1 , and the quotient will be 
the common difference, which being continually added to 
the less extreme, or subtracted from the greater, will give 
the mean terms required, 

17. Find &ve equidifferent means between 4 and 23> 

18. Find six equidifferent means between 6 and 55. 

19. Find 3 equidifferent means between 34 and 142. 

20. Find one equidifferent mean between 56 and 100. 



XXXIII. 

CONTINUAL PROPORTIONALS. 

The numbers of a series in which the successive terms 
increase by a common muhiplier, or decrease by a com 
won divisor, are continual proportionals. 

This series of numbers has been commonly called a 
Creometrical Progression; but, perceiving no appropriate 
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meaning in this term, we choose to call the series, what 
it is in truth, a series of Continual Proportionals. 

The common multiplier, or common divisor, by which 
the successive terms are increased or deminished, b 
called the ratio of the series, or the common ratio. 

12 3 4 5 6 . 

Thus, 3, 6, 12, 24, 48, 96 is a series of continual pro- 
portionals, in which each successive term is produced by 
multiplying the preceding term by 2, which is the com- 
mon ratio. The numbers 1, 2, 3, 4, &c. standing 
above the series, mark the place, which each term holds 
in the series. 

Also, 729, 243, 81, 27, 9, 3, 1, is a series of continual 
proportionals, in which each successive term is found by 
dividing the preceding term by 3, the common ratio. 

In an increasing series, the ratio is the quotient, which 
results from the division of the consequent by the ante- 
cedent; but in a decreasing series, the ratio is the quo- 
tient resulting from the division of the antecedent by the 
consequent: 

In every series of continual proportionals, any four 
successive terms constitute a proportion. Thus, in the first 
of the above series, 3 : 6 = 12 : 24, and 6 : 12=24 : 
48, also, 12:24=48:96. In the second series, 
729 : 243 = 81 : 27, 243 : 81=27 : 9, 81 : 27 = 9 : 
3, 27 : 9=3 : 1. Therefore, when there are only four 
terms, the product of the extremes is equal to the pro- 
duct of the means. 

Furthermore, in any series of continual proportionals, 
the product of the extremes is equal to the product of 
any two terms equally distant from them; and equal to 
the second power of the middle term, when there is an 
uneven number of terms. For instance, take the con- 
tinual proportionals 2, 4, 8, 16, 32, 64, 128; then 2X 
128=4X64; also 2X128=8X32; and 2X128 = 
16X16. 

When the first term and the ratio are given, a series 
of continual proportionals may be extended to any num- 
ber of terms by continually multiplying by the ratio in 
an increasing series, or dividing in a decreasing series. 



190 ARITHMETIC. XXXIIL 

For example, the first term being 2, and the ratio 3, if we 
make it an increasing series by continually multiplying by 
the latio, we obtain the following series, 2, 6, 18, 54, 
162, 486, which may be extended to any number of 
terms; but, if we make it a decreasmg series by continu- 
ally dividing by the ratio, we obtain the following, series, 
^) h h 5T> Fi> sf^j which may also be extended to any 
number of terms. 

In the series 2, 6, 18, 54, 162, 486, we obtain the 
second term by multiplying the first terra by the ratio; 
the third term by multiplying the second term by the 
ratio; the fourth term by multiplying the third term by 
the ratio; the fifth term by multiplying the fourth term by 
the ratio; the sixth term by multiplying the fifth term by 
the ratio. Therefore, since to obtain the sixth term, we 
have to muhiply five times by the ratio, it is evident 
tliat we should also obtain the sixth term by multiplying 
the first term by the fifth power of the ratio. The fifth 
power of 3 is 243, which being multiplied into the first 
term, the result is 486, the same as in the series. 

Hence we see, that any term in any increasing series 
of continual proportionals may be found by multiplying 
the first term by that power of the ratio, which is denoted 
by the number of terms preceding the required one. 
For instance, the ninth term in an increasing series is 
found by multiplying the first terra by the eighth power 
of the ratio; thus let 2 be the first term, and 3 the com- 
mon ratio; then 2X3^ gives the ninth term, which is 
13122. 

If the series be a decreasing one, any term in it raay 
be found by dividing the first terra by that power of the 
ratio; which is denoted by the number of terms preceding 
the required one. For instance, the seventh term in a 
decreasing series is found by dividing the first term by 
the sixth power of the ratio; thus, let 24576 be the first 
term in a decreasing series, and 4 the common ratio; 
then 24576 -r- 4^ gives the seventh term, which is 6. 

We will now state several problems, which occur in 
continual proportionals, and give the rules for performing 
them. 
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PROBLEM I. The first term and the ratio being given, 
to find any other proposed term. 

RULE. Raise the ratio to a power ^ whose index is equal 
to the number of terms preceding the required term: then^ 
if it be an increasing series y multiply the first term by 
this power of the ratio; but^ if it be a decreasing series^ 
divide the first term by it: the result will be the required 
term. 

1. Required the eighth term in an increasing series 
whose first term is 6, and ratio 2. 

2. Required the ninth term in a decreasing series, the 
first term of which is 131072, and the ratio 4. 

3. What is the seventh term in an increasing series. 
the first term being 3, and the ratio 1.5 ."^ 

4. What is the sixth term in an increasing series, whose 
first term is t^IoT) and ratio 7 } 

5. What is the tenth term in a decreasing series, the 
first term being 387420489, and the ratio 9 ? 

One of the principal questions, which occurs in a series 
of continual proportionals, is to find the sum of the 
' series. We shall, therefore, illustrate the method. 

'Let there be given the following series, consisting of 
seven terms, whose common ratio is 3; viz. 2, 6, 18, 54, 
162, 486, 1458. Let each term in this series be multiplied 
by the ratio 3; and let each product be removed one 
place to the right of the terms in the given series. 
The given series, 2, 6, 18, 54, 162, 486, 1458 
multiplied by ratio. 6, 18, 54, 162, 486, 1458, 4374. 

Now the last term in the second series is produced by 
multiplying the last term in the given series by the ratio; 
and it is evident that if the given series be subtracted 
from the second series, the remainder will be the last 
term in the second series diminished only by the first 
term in the given series, and this remainder will be twice 
the sum of the given series; consequently, if we divide 
it by 2, the quotient will be the sum of the given series; 
but 2 is the ratio less 1 . Hence 

PROBLEM II. The extremes and the ratio being given, 
to find the sum of the series. 
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RUIX. Multiply the greater extreme by the ratio JnA 
the product subtract the less extremcj and divide the rn 
mainder by the ratio less 1, And the quotient ieill bt\k\ 
sum of the series, . • ' 

6. The first term in a series of continual proportionalsl 
is 1, the last term is 65611, and the ratio is 3. What b] 
the sum of the series ? 

65611X3 = 196833 

1^ 

ratio 8—1=2) 196832 

98416 ^ans. 

7. The extremes of a series of continual proportionals 
are 3 and 12288, and the ratio is 4. What is the sua 
of the series ? 

8. The first term in a series of continual proportionab 
in 12500, the last %erm is 4, and the ratio 5. What is 
the sum of the series ? 

9. The first term in a series of continual proportionals 
is 7, the last term 1792, and the ratio is 2. What is the 
sum of the series ? 

10. The extremes in a series of continual proportionak 
are 5 and 37.96875, and the ratio is 1.5. What is the 
sum of the series ? 

1 1 . The first term in a series of contmual proportionals 
is 100, the last term .01, and the ratio 2.5. Required 
the sum of the series. 

PROBLEM III. The first term, the ratio, and the num- 
ber of terms given, to find the sum of the series. 

RULE. Find the last term by problem 1, and the sum 
of the series by problem 2. 

12. The first term in an increasing series of continual 
proportionals is 6, the ratio 4, and the number of terms 8. 
What is the sum of the series f 

13. The first term in an increasing series of continual 
proportionds is 1, the ratio 4, and the number of terms 
13. Required the sum of the series. 

14. The first term in a decreasing series of continual 
proportionals is 1, the ratio 3, and the number of terms 
12. What is the sum of die series f 
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15. A man offers to sell his horse by the nails in his 
shoes, which are 32 in number. He demands one mill 
for the first nail, 2 for the second, 4 for the third, and so 
on, demanding for,each nail twice the price of the pre- 
ceding. It is required to find what would be the price 
of the horse. 

16. An ignorant fop wanted to purchase an elegant 
house, and a facetious man told him he had one, which 
he would sell him on these moderate terms; viz. that he 
should give him one cent for the first door, 2 for the 
second, 4 for the third, and so on, doubling the price for 
every door, there being 36. It is a bargain, cried the^ 
simpleton, and here is a half-eagle to bind it. What was 
the price of the house ? 

PROBLEM IV. The extremes and the number of terms 
being given, to find the ratio. 
RULE. Divide the greater extreme by the lessy and the 

Quotient will be that power of the ratio y which is denoted 
y the number of terms less I; consequently ^ the corres* 
ponding root of this quotient will be the ratio. 

This problem is the reverse of problem 1, and the 
reasoning which precedes that problem, sufficiently eluci- 
dates the rule in this. 

The first term in a series of proportionals is 192, the 
last term 3, and the number of terms 7. What is the ratio .^ 
192-7-3 = 64; the number of terms less 1, is 6; there 
fore the sixth root of 64, which is 2, is the ratio. 

17. In a series of continual proportionals, the first 
terra is 7, the last 45927, and the number of terms 9. 
What is the ratio ? 

18. The first term in a series of continual proportion- 
als is 26244, the last term 4, and the number of terms 5 
Required the ratio. 

19. The first term in a series of continual proportionals 
is i, the last term 102942|^, and the number of terms 8. 
What is the ratio .'* 

20. The first term in a series of continual proportion- 
als Is 78125, the last term y^, and the number of tenm 
1 1 . Required the ratio. 

17 
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PROBLEM V. To find any number of mean proportion- 
als between two given numbers. 

RULE. The two given numbers are the extremes of a 
series consisting of two more terms than there are meam 
required; hence the ratio will be found by problem 4. 
Then the product of the ratio and the less extreme will 
be one of the means; the product of this mean and the 
ratio will be another mean; and so on, till all the required 
means are found. 

When only one mean is required, it is the square root 
of tlie product of the extremes. 

21. rind 3 mean proportionals between 5 and 1280. 
Here the series is to consist of five terms, and the 

extremes are 5 and 1280; hence the ratio is found by the 
fourth problem to be 4; and by the repeated multiplica- 
tion of the least term by the ratio, the means are found 
to be 20, 80, and 320. 

22. Find four mean proportionals between ^ and 2401. 

23. Find five mean proportionals between the num- 
bers, 279936 and 6. 

24. Find a mean proportional between 1 and 2809. 

COMPOUND INTEREST BY SERIES. 

It has been shown in Art. xv, page 107, that com- 
pound interest is that which arises from adding the interest 
to the principal at the end of each year, and taking the 
amount for a new principal. Now, the several amounts 
for the several years form a series of continual propor- 
tionals; and, to find the amount for any number of years, 
we may adopt the following — 

RULE. Find the last term of an increasing series of 
continual proportionals^ whose first term is the principaly 
whose ratio is the amount of 1 dollar for I year^ and tohose 
number of terms is the number of years plus 1 . The 
last term is the required amount. See Problem 1st. 

In the examples under this rule, no more than six deci- 
mal places need he included. 

25. What is the amount of $100, at 6 per cent, 
compound interest, for 4 years ? 
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26. What is the amount of $75, at 5 per cent, com- 
pound interest, for 9 years ? 

27. What is the amount of $294, at 4 per cent, com- 
pound interest, for 7 years ? 

28. Find the amount of $18.25, at 7 per cent- 
compound interest, for 12 years. 

29. Find the amount of $751.30, at 5 per cent 
compound interest, for 8 years. 

30. Find the amount of $4798, at 6 per cent, com 
pound mterest, for 12 years. 

31. What is the amount of $5.14, at 7 per cent, 
compound interest, for 16 years ^ What is the interest f 

32. What is the compound interest of $ 1000 for 2C 
years, at 6 per cent. ? What is the amount ? 

COMPOUND DISCOUNT. 

Discount corresponding to simple interest has already 
been treated, in Art. xvi; but discount corresponding to 
compound interest, is now to be computed. 

On the supposition that money can be let out at com- 
pound interest, the present worth of a debt, payable at a 
future period without interest, is that principal, which, at 
co'/npcnind interest, would give an amount equal to the debt, 
at the period when the debt is payable. 

RULE. Find the last term of c decreasing series of con- 
tinual proportionals, whose first term is the debt, whose 
ratio is the amount of 1 dollar for 1 year, and whose num>' 
ber of terms is the number of years plus 1. The last term 
is the present worth. See Problem 1st. 

33. What principal, at 10 per cent, compound- interest, 
will amount, in 4 years, to $8.7846 ? 

34. What is the present worth of $68.40, payable 11 
years hence; allowing discount according to 5 per cent, 
compound interest? 

35. What is the present worth of $350, payable in 5 
years ; allowing discount at the rate of 6 per cent, com- 
pound interest? 

36. What is the present worth of $3526, due in three 
years ; discount being allowed as in the last example ? 
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37. How mach must be advanced to discharge a debt 
of $700, due in 8 years ; discounting at the rate of 5 per 
cent, compound interest ? 

38. What is the present worth of $1000, due in 20 
years ; discounting at the rate of 6 per cent, compound in- 
terest ? How much is the discount ? 



XXXIV. 

ANNUITIES. 

An ANNTTITT is a fixed sum of money payable periodi- 
cally, for a certain length of time, or during the life of 
some person, or for ever. 

Although the term annuity, in its proper sense, applies 
only to annual payments, yet payments which are made 
semiannually, quarterly, monthly, &c., are also called annu- 
ities. 

Pensions, salaries, and rents, come under the head of 
annuities. Annuities may, however, be purchased by the 
present payment of a sum of money. The party selling 
annuities, is usually an incorporated trust company, insti- 
tuted and regulated upon principles similar to those of an 
insurance company. The company has an office, called 
an annuity office, where all its business is transacted. 

The present worth of an annuity which is to continue 
for ever, is that sum of money, which would yield an in- 
terest equal to the annuity. But the present worth of an 
annuity which is to terminate, is a sum, which, being put 
on compound interest, would, at the termination of the 
annuity, amount to just as much as the payments of the 
annuity would amount to, provided they should" severally 
be put on compound interest, as they became due. 

The sura to be paid for tlie purchase of a life annuity — 
which is the same as its present worth — depends not only 
upon the rate of interest, but, also upon the probable con- 
tinuance of the life or lives on which the annuity is grant- 
ed. In order to bring data of this kind into numbers, the 
biJs of mortality in different places have been examined, 
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and from tlieni, tables have been constructed, which show 
how many persons, upon an average, out of a certain 
number bom, are left alive at the end of each year; and 
from these tables others have been constructed, showing 
the expected continuance of human life, at every age, 
according to probabilities. We shall not, however, treat 
the subject of life annuities in this work, and would refer 
readers, who wish to become thoroughly acquainted with 
its theory, to the writings of Simpson, De Moivre, Bai- 
ley, Price, and Milne. 

PROBLEM I. To find the amount of an annuity, which 
has been forborn for a given time. 

Before presenting" the rule, let us inquire what would 
be the amount of an annuity of ^100, forborn 4 years, 
allowing 5 per cent, compound interest ^ The last year's 
payment will, obviously, be $100 without interest; the 
last but one will be the amount of $ 100 for 1 year; the 
last but two will be the amount of $100 for 2 years; and 
so on: and the sum of the amounts will be the answer. 
Now the last payment with the amounts for the several 
years, form a series of continual proportionals. We, 
therefore, adopt the following — 

RULE. Find the sum of an increasing series of con- 
tinual proportionals J whose first term is the annuity ^ whose 
ratio is the amount of 1 dollar for 1 year^ and whose 
number of terms is the number of years. This stim is 
the amount. See Art. xxxiii. Problems 1st and 2nd. 

1 . What is the amount of an annuity of $ 200, which 
has been forborn 14 years; allowing 6 per cent, interest.^ 

2. What is the amount of an annuity of $ 50, which has 
been forborn 20 years; interest being 5 per cent. .^ 

3. What is the amount of an annual rent of $ 1 50, for- 
born 7 years; allowing interest at 5 per cent.? 

4. If an annual rent of $1054 be in arrears 4 years, 
what is the amount, allowing 10 per cent, interest ? 

6. Suppose a person, who has a salary of $ 600 a year, 

Eayable quarterly, to allow it to remain unpaid for 3 years, 
ow much would be due him; allowing quarterly com- 
pound interest at 6 per cent, per annum ? 
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6. What is due on a pension of $ 150 a year, payable 
half-yearly, but forborn 2 years; allowing half-yearly com- 
pound interest, at 4^ per cent, per annum ? 

7. What is due on a pension of $300 a year, payable 
quarterly, but forborn 2^ years; allowing quarterly com- 
pound interest, at 5 per cent, per annum. 

PROBLEM II. To find the present worth of an annuity 
which is to terminate in a given number of yei;rs. 

Before giving the rule, let us inquire, w^hat is the pres- 
ent worth of an annuity of $ 1 00, to continue 4 years, 
allowing 5 per cent, interest? The present worth is, 
obviously, a sum, which, at compound interest, would 

S reduce an amount equal to tlie atnount of the annuity. 
f ow we can find tlie amount of any sura at compouLd 
interest, by multiplying the sum by the amount of 1 dollar 
for a year, as many times as there are years. Hence, to 
find a sum which will produce a given amount in a given 
time, we must reverse the process, an3 divide by the 
amount of 1 dollar for the time. Applying this principle 
to the example in question, we find by the preceding rule, 
that the amount of the annuity is $431. Then, dividing 
this amount by the amount of 1 dollar for 4 years, we find 
the present worth to be $354,593 + 

RULE. Find the amount of the annuity as if it were in 
arrears for the whole time^ and divide this amount by the 
amount of 1 dollar at compound interest for the same 
time; the quotient will be the present worth, 

8. What is the present worth of an annuity of $500, 
to continue 10 years; interest being 6 per cent.? 

9. What is the present worth of an annuity of $ 80, to 
pontinue 22 years; interest being 5 per cent.? 

The operations in this rule being tedious, we introduce, 
upon the next page, a table, showing the present worth 
of $1 annuity, at 4, 5, 6, and 7 per cent., for every 
number of years, from 1 to 30. To find the present 
worth of an annuity by the use of this table, multiply the 
present worth of 1 dollar for the number of years ^ by the 
annuiti^* 
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IS» 



Y'rs.| 


4 per cent. 


I 


.9615 


2 


1.0860 


3 


2.7750 


4 


3.6298 


6 


4.4518 


6 


6.2421 


7 


6.0020 


8 


6.7327 


9 


7.4353 


10 


8.1109 


11 


8.7606 


12 


9.3850 


13 


9.9856 


14 


10.5631 


16 


11.1184 


16 


11.6523 


17 


12.1656 


18 


12.6593 


19 


13.1339 


20 


13.5903 


21 


14.0291 


22 


14.4511 


23 


14.8568 


24 


15.2469 


25 


15.6220 


26 


15.9827 


27 


16.3295 


28 


16.6630 


29 


16.9337 


30 


17.2920 



5 per cent. 


6 per cent. 


7 per cent. 


.9523. 


.9433 


.9345 


1.8594 


1.8333 


1.8080 


2.7^32 


2.6730 


2.6243 


3.5459 


3.4651 


3.3872 


4.3294 


4.2123 


4.1001 


5.0756 


4.9173 


4.7665 


5.7863 


5.6823 


5.3892 


6.4632 


6.2097 


5.9712 


7 1078 


6.8016 


6.5152 


7.7217 


7.3600 


7.0235 


8.3064 


7.8868 


7.4986 


8.3632 


8.3838 


7.9426 


9.3935 


8.8526 


8.3576 


9.8986 


9.2949 


8.7454 


10.3796 


9.7122 


9.1079 


10.8377 


10.1058 


9.4466 


11.2740 


10.4772 


9.7632 


11.6895 


10.8276 


10.069 


12.5883 


11.1581 


10.336 


12.4622 


11.4699 


10.594 


12.8211 


11.7640 


10.835 


13.1630 


12.0415 


11.061 


13.4885 


12.3033 


11.272 


13.7986 


12.5503 


11.469 


14.0939 


12.7833 


11.653 


14.3751 


13.0031 


11.826 


14.6430 


13.2105 


11.986 


14.8981 


13.4061 


12.137 


15.1410 


13.5907 


12.277 


15.3724 


13.7648 


12.409 



10. What is the present worth of an annuity of $21.54^ 
for 7 years; interest being 6 per cent..^ 

11. What is the present worth of an annuity of $ 936, 
for 20 years, at 6 per cent. ^ 

12. What is the present worth of an annuity of $268, 
for 17 yeai's, at 4 per cent J 
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13. Find the present worth of an annuity of $796.50, 
to continue 28 years; interest being 7 per cent. ? 

14. A young man purchases a farm for $924; and 
agrees to pay for it in the course of 7 years, paying \ 
pait of the price at the end of each year. Allowing inter- 
est to be 6 per cent., how much cash in advance will 
pay the debt } 

15. Allowing interest to be 5 per cent., which will be 
in my favor, to pay $ 15 a year for 10 years, or, to pay 
$ 1 60 in advance ^ — by how much ? 

When an annuity does not commence until a given 
time has elapsed, or some particular event has taken place, 
it is called a reversion. 

PROBLEM III. To find the present worth of an annuity 
in reversion. 

RULE. Find, (by Problem 2nd.), the present value of 
the annuity from the present time till the end of the period 
of its continuance: find, also, its value for the time be-- 
jore it is to commence: the difference of these two results 
mil he the present worth. 

16. What is the present worth of an annuity of $200, 
to be continued 7 years, but not to commence till 2 years 
hence; interest being 6 per cent.. ^ 

17. Find the present worth of a reversion of $152 a 
year, to commence in 6 years, and to continue 18 years . 
interest being 4 per cent. 

18. What is the present worth of a reversion of $75 
a year, to commence in 5 years, and to continue 24 
years; interest being 6 per cent..^ 

19. What must be paid for the purchase of a reversion 
of $450 a year, to commence in o years, and to continue 
13 years; interest being 5 per cent..** 

20. Find tlie present worth of a reversion of $942.30 
a year, to commence in 2 years, and to continue 1 J 
years; interest being 7 per cent. 

21. A father leaves to his son, a rent of $310 per 
annum, for 8 years, and, the reversion of the same rent 
to his daughter for 14 years thereafter. What is the 
present worth of the legacy of each, at 6 per cent. ^ 
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22. What is the present worth of a reversion of $100 a 
year, to commence in 4 years, and to continue for ever ; 
interest being 6 per cent ? 

This annuity continuing for ever, will, when it com- 
mences, be worth that sum of money which would yield 
$100 a year, at 6 per cent, interest. Therefore, after 
finding the principal, whose interest is $100 per annum, 
deduct from it a compound discount for 4 years ; the re- 
mainder will be the present worth. 

23. What is the present worth of a reversion of $824 
a year to commence in 7 years, and to continue for oyer ; 
interest being 5 per cent. ? 

24. What is the present worth of a reversion of $530 
a year, to commence in 22 years, and to continue for ever ; 
interest 7 per cent. ? 

25. How much must" be paid, at present, for a share in 
a fund, which, after the lapse of 20 ye^rs, will yield an in- 
come of $400 a year ; interest 6 per cent. ? 

26. How much must be paid, at present, for the title to 
an annuity of $1000, to commence in 40 years ; interest 
being 5 per cent. ? 



XXXV. 

ALLIGATION. 

Alligation relates to finding the mean value of a mix* 
ture composed of several ingredients of diflerent values, 
and is considered under two heads, viz. Alligation Medial, 
and Alligation. Alternate. 

ALLIGATION MEDIAL. 

We rank under the head of Alligation medial, those 
questions, in which the several ingredients and their re- 
spective values are given, and the mean value of tne 
compound is required. 

For example, a wine merchant bought several kinds ot 
wine, as follows; 160 gallons at 40 cents per gallon; 75 
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gallons at 60 cents per gallon; 225 gallons at 48 cents 
per gallon; 40 gallons at 85 cents per gallon; and mixed 
them together. It is required to find the cost of agalloD 
of the mixture. 

Now, if we find the whole cost of the several kinds 
of wine, and divide it by the whole number of gallons, h 
is evident, that the quotient will be the cost ol a single 
gallon of the mixture. 

160 gallons, at 40 cents per gal., cost $ 64.00 

75 gallons, at 60 cents per gal., cost ^ 45.00 

225 gallons, at 48 cents per gal., cost ^ 108.00 

40 gallons, at 85 cents per gal., cost ^ 35.00 

500 the whole number of gallons, cost $252.00 
$252.00 -r-500=.504, or50cents and 4 mills. 

Therefore, to find the mean value of a compound, com- 
posed of several ingredients, of different values, we give 
the following 

RULE. Find the valtte of each ingredient ^ add these 
values together, and divide their sum by the sum of the in- 
gredients. The quotient is the mean value, 

1. A farmer mixed together 5 bushels of rye worth 70 
cents a bushel, and 10 bushels of corn worth 60 cents a 
bushel, and 5 bushels of wheat worth $1.10 a bushel. 
What is a bushel of the mixture worth ? 

2. A grocer mixed together 381b. of tea at 50 cents a 
pound, 15Jlb. at 80 cents, 12Jlb. at 60 cents, S^Ib. at 
96 cents. 77 Jib. at 32 cents, and sold the mixture at a 
profit of 20 per cent. At what price per pound did he sell 
it? 

3. A goldsmith melts together 11 ounces of gold 23 
carats fine, 8 ounces 21^ carats fine, 6 ounces of pure 
gold, and 2 ounces of alloy. How many carats fine is the 
mixture ? 

We remark, that a carat is a 24th part. Thus, 23 carats 
fine, means f f of pure metal. Pure gold is f f . Alloy is 
considered of no value. 

4. On 1 certain day, the mercury in the thermometer 
was observed to stand 2 hours at 60 degrees, 3 hours at 
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62**, 4 hours at 64°, 3 hours at 67°, 1 hour at 72°, and 
1 hour at 75°. What was the mean temperature for that 
day? 

6. A dealer bought 24^ gallons of syrup at 34 cents a 
gaUonj and 24^ gallons at 38 cents a gallon, and mixed 
both quantities and 14 gallons of water together, and sold 
the mixture at a profit of 60 per cent. At what price per 
gallon did he sell it ? 

6. A goldsmith melts together 3 ounces of gold 18 
carats fine, 2 ounces 21 carats fine, and 1 ounce of pure 
gold. Wiiat is the fineness of the compound ? 



ALLIGATION ALTERNATE. 

Under the head of Alligation Alternate are included 
those questions, in which the n'spective rates of the dif- 
ferent ingredients are given, to compose a mixture of a 
fixed rate. It is the reverse of Alligation Medial, and 
may be proved by it. 

If we would find what quantities of two ingredients, 
different in value, would be required to make a com- 
pound of a fixed value, it is evident, that, when the value 
of the required compound exceeds that of one ingredient 
just as much as it falls short of the value of the other, 
we must take equal quantities of the ingredients to make 
the compound; because there is just as much lost on the 
one, as is gained on the other. 

If the value of the compound exceeds that of one in- 
gredient twice as much as it falls short of the value of the 
other, we must take of the ingredients in the ratio of ^ to 
•J, or 1 to 2. For instance, if we would mix wines, at 
4 dollars and 1 dollar a gallon, in such proportion that 
the mixture should be worth 2 dollars a gallon, we must 
take 1 gallon at 4 dollars to 2 gsdlons at 1 dollar; because 
there is just as much lost on 1 gallon at 4 dollars, as is 
gained on 2 gallons at 1 dollar. 

If we would mix wines, at 6 dollars and 2 dollars a 
gallon, in such proportion as would make the mixture 
worth 3 dollars a gallon, we- should take of the two kinds 
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in the ratio of ^ to ^, or 1 to 3; for, in this instance, 
there is as much lost on 1 gallon at 6 dollars, as is gained 
on 3 gallons at 2 dollars. 

We see by the preceding ratios, that the nesurer the 
value of the mixture is to that of one of the ingredients, 
the greater must be the relative quantity of this ingredi- 
ent, in forming the compound; and the farther the value 
of the mixture is from that of one of the mgredients, the 
less must be the relative quantity of this ingredient in 
making the compound. 

Hence, if we make the difference between the rate of 
eacli ingredient and that of the compound, the denomina- 
tor of a fraction having 1 for its numerator, these fracuons 
express the ratio of the ingredients required to make the 
compound; and, when these fractions are reduced to a 
common denominator, the numerators express the requir- 
ed ratio of the ingredients. 

If, for example, it be required to mix gold of 12 carats 
fine with gold of 22 carats fine, in such proportion that 
the mixture may be IS carats fine, we can ascertain the 
proportion of each kind in the following manner. The 
difference between 18 and 12 is 6; making 6 the de- 
nominator of a fraction with 1 for its numerator, we have 
the fraction ^; taking the difference between 18 and 22, 
we in like manner obtain the fraction ^; therefore, the 
fractions, \ and ^, express the required proportion of 
each sort of gold. These fractions, when reduced to a 
common denominator, are ^ and ^\, and the numerators 
express the required proportion of each sort. Therefore, 
we must take 4 grains of 12 carats fine, and 6 grains of 
22 carats fine; or, in that ratio. 

If, for a second example, we would make a mixture 
18 carats fine from gold of 15 carats and 20 carats finSi 
we should, m the same manner, obtain the fractions, f 
and "I, to express the required proportion of the two sorts 
of gold; consequently, in this instance, we should take 
2 grains of 15 carats fine, and 3 grains of 20 cara^ fine. 

Therefore, since the fineness of the compound is the 
same in both the preceding examples, if we would make 
a compound 18 carats fine, from the four kinds of gold 
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mentioned in the two examples, we should take 4 grains 
of 12 carats, 6 grains of 22 carats, 2 grains of 15 carats, 
and 3 grains of 20 carats iSne. 

Now, these resuhs may be readily obtained by writing 
the rates of the given simples one under another, in reg- 
ular order, beginning eitberVith the least or greatest, and 
alligating one of a less with one of a greater rate than that 
of the compound, and writing the difference between 
the rate of each simple and the rate of the compound, 
against the rate of the simple with which it is alligated. 

12 4 grains 12 carats fine 

15— I 2 " 15 " " 

20 — I 3 *' 20 " '' 

22 6 " 22 '' " 

We may connect the rates of the simples differently, 
end obtain e(]ually correct, but different results. 

12— 2 



Thus, 

18 



Thus, 

18 



15— 
20— 
22— 



4 
6 
3 



It must be observed, that the two simples linked to- 
gether, must always be one of a less, and the other of a 
greater rate, than the rate of the compound. 

By connecting a less rate with a greater, and placing 
the differences between them and the mixture rate alter- 
nately, the gain on the one is precisely balanced by tb^ 
loss on the other. This being true of every two, it s 
true of all the simples in the question, whatever may ba 
their number. 

It is obvious, that a question in Alligation Alter, admits 
of a great variety of answers, all agreeing with the requi- 
sition of the question; for we may variously alligate the 
rdues of the ingredients, and thus obtain various results 
all of which will be correct; and we may add all these 
together, and the results will be correct answers. We may 
aho multiply, or divide the quantities found; for, u two 
quantities of two simples make a balance of loss and gain 
in relation to the value of the compound, so must also the 
double or treble, the half or third part, or any other ratio 
of the quantities. 

18 
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We shall give the questions in Alligation Alternate 
under four cases. 

CASE I. The ratios of the several ingredients being 
given, to make a compound of a fixed rate. 

RULE. First — Write the rates of the several ingredients 
in a column under one another. 

2dly — Connect with a continued line the rate of each 
ingredient less than the rate of the compound^ with one or 
more rates greater than the rate of the compound; and 
each of a greater rate than the rate of the compound with 
one or more of a less rate. 

Sdly — fVrite the difference between the rate of each tn- 
gredient and the rate of the compound^ opposite the rate 
of the ingredient with which it is connected. 

4thly — If only one difference stand against any rate^ 
it will be the required quantity of the ingredient of that 
rate; buty if there be several^ their sum will be the quan^ 
tity required. 

7. A goldsmith has gold of 17, 18, and 22 carats fine, 
and also pure gold. What proportion of each sort must 
he take, to compose a mixture 21 carats fine ? 

8. Having gold of 12, 16, 17, and 22 carats fine, what 
proportion of each kind must I take, to make a compound 
18 carats fine ? 

9. A merchant has spices at 30, 33, 67, and 86 cents 
a pound. How much of each sort must he take, to mako 
a mixture worth 56 cents a pound ? 

10. A wine merchant has Canary wine at 50 cents a 
gallon. Sherry at 76 cents, and Claret at 175 cents per 
gallon.. How much of each sort must he take, to make a 
mixture worth 87 cents a gallon ? 

11. A goldsmith wishes to mix gold of 16, 18, 19, 
and 23 carats fine, with pure gold, m such proportions 
that the composition may be 20 carats fine. What quan- 
tity of each must he take ? 

12. It is required to mix different sorts of wine, at 56, 
62, and 75 cents per gallon, with water, in such proper- 
tions that the mixture may be worth 60 cents a gaUon. 
How much of each must be taken ? 



XXXV. ALLIGATION ALTERNATE. 



207 



13. How much corn at 52 cents a bushel, rye at 66 
cents, wheat at 90 cents, and Wheat at 1 dollar a bushel, 
must be mixed together, that the composition may be 
worth 62 cents a bushel ? 

14. A silversmith wishes to mix alloy with silver of 
10, and 7 ounces fine, and pure silver, in such proportion 
that the mass may be 9 ounces fine: 12ozs. fine being 
pure. How much of each must he take ? 

CASE n. When one of the ingredients is limited to a 
certain quantity. 

RULE. Find the quantity of each ingredient, as in 
Case 1st. in the same manner y as though no such limitation 
were made; then as the difference against that simple j 
whose quantity is given, is to each of the other differences >, 
so is the given quantity of that simple to the quantity re- 
quired of each of the other simples, 

15. A trader has 90 pounds of tea worth 40 »ents a 
pound, which be would mix with some at 50 cents, some 
at 85 cents, and some at 90 cents. How much of each of 
the other sorts must he mix with the 90 pounds, to make 
a mixture worth 60 cents a pound ? 



First solution. 



Second solution. 



60 



40- 



50— 

85— 
90— 



30 
25 
10 
20 



60 



40— 
50— 

85— 
90— 



25 
30 
20 
10 



75 
30 



thus 30 : 25 = 90 
30 : 10=90 
30 : 20=90 : 60 
jjfw. 751b. at 50 cents, 
30 lb. at 85 cents, and 
60 pounds at 90 cents. 



108 
72 
36 



thus 25 : 30=90 

25 : 20=90 

25 : 10=90 
^ns, 108 lb. at 50 cents, 
721b. at 85 cents, and 
36 pounds at 90 cents. 



16. A farmer wishes to mix corn at 54 cents a bushel, 
rye at 61 cents a bushel, and wheat at 96 cents a bushel, 
with 3 bushels of wheat worth 1 dollar and 10 cents a 
bushel. How much of each of the other three must be 
mixed with the 3 bushels of wheat at I dollar and 10 cents 
a bushel, that the mixture may be worth 75 cents a 
bushel ? 
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n. How much gold of 16, 20, and 24 carats fine, and 
how much alloy, must be mixed with 10 ounces of 18 
carats fine, that the composition may be 22 carats fine ? 

18. How much silver of 6.5 ounces fine, and of 10.5 
ounces fine, and alloy, must be mixed with 17.1 ounces 
of pure silver, that the mass may be 9.5 oz. fine ? 

It must be observed, that pure silver is 12 ounces fine. 

CASE III. When two or more of the ingredients are 
Lmited in quantity. 

RULE. Findy as in Alligation Jtledialj what will be the 
rate of a mixture made of the given quantities of the lim- 
ited ingredients only; then consider this as the rate of a 
limited ingredient^ whose quantity is the sum of the quan- 
tities of the limited ingredients^ from whichj and the rates 
of the unlimited ingredients^ proceed to calculate the 
several quantities required^ as in Case ii. 

19. I have 18 gallons of wine at 48 cents a gallon, 8 
gallons at 52 cents, and 4 gallons at 85 cents, and would 
mix the whole with two other kinds of wine, one at a 
dollar and 26 cents, the other at 2 dollars and 12 cents 
a gallon. How much of the wine at a dollar and 26 cents, 
and of that at 2 dollars and 12 cents, must I mix with the 
other three, that the mixture may be worth a dollar a 
gallon ? 

ISTgal. at .48 come to $8.64 
8 gal. at .52 " 4,16 
4 gal , at .85 " 3.40 

The 30gal. come to $16.20, which is .54 a gallon. 

54 cents a gallon being the mean value of the 30 gallons, 
contained in the three kinds that are limited, I must now 
inquire how much of each of the other two sorts of wine 
at 1 dollar 26 cents, and 2 dollars 12 cents, must be 
mixed with 30 gallons at 54 cents a gallon, to make a 
mixture worth one dollar a gallon. 

54:=- 26 + 112=138 



100 



126- 
212— 



. 46 
- 46 



gal. gal. gal. gal. 

Now as 138 : 46 = 30 : 10 
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Therefore, I must take 10 gaSons each of the two 
sorts, which are worth 1 dollar 26 cents, and 2 dollars 12 
cents a gallon. 

20. How much gold of 14 and 16 carats fine must be 
mixed with 6 ounces of 19, and 12oz. of 22 carats fine, 
that the composition may be 20 carats fine } 

21 . A silversmith has silver of 6, 7, and 9 ounces fine, 
which he wishes to mix with 9 ounces of 10 ounces fine, 
and 9 ounces of pure silver, to make a mass, that shall 
be 8 ounces fine. How much of each of the three first 
must he take ? 

22. A lady purchases 7 yards of calico at 22 cents a 
yard, and 7 yards at 20 Qents a yard, and wishes to know 
how many yards of two other kinds, one at 16 cents and 
the other at 17 cents a yard, she must purchase, to make 
the average price of the whole 18 cents a yard. Find 
the two quantities. 

CASE IV. When the whole compound is Imiiled to a 
certain quantity. 

RULE. Find an answer j as in Case i, by alligating; 
then^ as the sum of the quantities thus founds is to the 
given quantity^ so is the quantity of each ingredient found 
by alligating^ to the required quantity of it* 

23. A goldsmith has gold of 15, 17, 20, and 22 carats 
fine; and would melt together of all these sorts so much, 
as to make a mass of 40 ounces 18 carats fine. How much 
of each sort is required ? 



18 



17— 
20— 



22- 



4 
2 
1 
S^ 

10 
10 
10 
10 



Or thus 



18 



16— 
17— 
20 — 
22— 



40=4 
40=2 
40=1 
40=3 



16 
8 
4 

12 



2 




4 




3 




1 


• 


10: 


: 40—2 . 8 


10: 


: 40—4 : 16 


10: 


:40— 3 : 12 


10 


:40— 1 : 4 



Jins. 16 oz. of 15; 8oz. of 17; 4oz. of 20; and 12oz. 
of 22 carats fine. 

24. Havmg three sorts of raisins at 9, 12, and 18 cents 

18* 
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a pound, what quantity of each sort must I take, to fiU 
a cask containing 210 pounds, that its contents may be 
worth 14 cents a pound ? 

25. Of four different kinds of apples at 31, 37, 46, and 
74 cents a bushel, what quantity of each must be taken, 
to fill a bin containing 9 bushels, to make its contents 
worth 50 cents a bushel ? 
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PERMUTATIONS. 

Permutation — ^which is also called vanoiioti — ^means 
the different ways in which the order or relative position 
of any given number of things may be changed. The 
only object to be regarded m Permutation, is the order in 
which the things are placed; for no two arrangements are 
to have all the quantities in the same relative position. 

For example, two things, a, and b, are capable of only 
two changes in their relative position, viz. ab, ba; and 
this number of changes is expressed by 1X2; but three 
tilings, a, b, and c, are capable of six variations, viz. 
a b c, a c b, b a c, b c a, c a b, c b a, and this number 
of permutations is expressed by 1 X2X3; and four things, 
a, b, c, and d, are capable of 24 variations, viz. abed, 
abdc, acbd, acdb, adbc, adcb; bacd, ba 
d c, b c a d, b c d a, b d a c, b d c a; c a b d, c a d b, 
chad, cbda, cdab, cdba; dabc, dacb, db 
a c, d b c a, d c a b, d c b a; and this number of per- 
mutations is expressed by 1X2X3X4. 

In like manner, when there are 5 things, every four of 
tliem, leaving out the 5th, will have 24 variations; con- 
sequently by taking in the 5th, there will be 5 times 24 
variations 

PROBLEM I. To find the number of permutations that 
can be made of any given number of things, all different 
from each other. 

RUL£. Multiply the terms of the natural series of 
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numbers, from 1 up to the given number of things, eof^ 
tinually together, and the product will be the answer* 

1. How many changes can be made in the ord^ of 
the six letters, a b c d e f ? 

2. How many changes may be rung on seven bells ? 

3. Five gentlemen agreed to board together, as long 
as they could seat themselves every day in a different 
position at the dinner table. How long did they board 
together ? 

4. How many changes may be made in the order of 
the words in the following verse ? Proci tot tibi sunt, 
virgo, quot sidera coelo. 

5. How many different sums of dollars can be expres- 
sed by the nine digits, without using any one of them more 
than once in the same sum ? 

6. How many different arrangements may be made in 
seating a class of 20 scholars ? 

7. A gentleman, who had a wife and eight daughters, 
one day said to his wife, that he intended to arrange the 
family in a different order every day at the dinner table, 
and that he would never give one of his daughters in 
marriage, till he had completed all the different arrange- 
ments of which the family was capable. How many years 
from that day must elapse, before either of his daughters 
can be married ? 

When several of the things are of one sort, and several 
of another, &c. the changes that can be made upon the 
whole is not so great, as when all the things are different. 
For instance, we have seen that the letters a b c admit 
of six variations; but, if two of the quantities be alike, as 
a a b, the six variations are reduced to three, a a b, b a a, 

aba, which may be Expressed by ^^^ . We have also 

seen that the letters abed admit of 24 variations; but 
if we have a a b b, the 24 variations are reduced to six, 
viz. aabb, abba, aba b, bbaa, baab, baba, 
and this cumber of variations may be expressed by 

Txairi^'V Hence, we have, as follows, — 
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PROBliEM n. To find the number of changes that may 
be made in the arrangement of a given number of things, 
whereof there are several things of one sort, several of 
another, &c. *^ 

RULE. Take the natural series of numbers from 1 up 
to the given number of things^ as if they were all differ^ 
entj and find the product of the terms. 

Then take the natural series from 1 up to the number 
of similar things of one sortj and the same series up to 
the number of similar things of a second sortj <$^c., and 
divide the first product by the joint product of all these 
series^ and the quotient will be the answer. 

8. Find how many changes can be made in the ocder 
of the letters a a a b b c. 

If the letters in this question were all different, they 
would admit of 1 X2X3X4X5X6 =720 variations; but 
since a is found 3 times, we must divide that number of 
variations by 1X2X3; and, since b occurs twice, we must 
again divide by 1X2; therefore the number of variations 

9. How many changes can be made in the order of 
tlie letters aaabbbbccdee? 

10. How many variations may take place m the sue 
cession of the following musical notes, fa, fa, fa, sol, sol, 
la, mi, fa.^ 

1 1 . How many whole numbers can you make out of 
the number 1220055055, using all the figures each time.^ 

12. How many variations can be made in the order 
of the figures in the number 97298279289 ? 

PROBLEM III. Any number of different things being 
given, to find how many changes can be made out of them, 
by taking a given number of the things at a time. 

RULE. Take a series of numbers commencing with the 
given number of things and decreasing by 1, till the 
number of terms is eqtial to the number of things to be 
taken at a h'me, and the product of all the terms of this 
series will be the answer. 

To illustrate the rule, we will take the four letters 
abed, and find the number of variations that can be 
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I made upon them, by taking two at a time. In the first 

1 place, we will write the letter a on the left hand of each 

I of the other letters, and the variations will be thrfee, viz. 

a b, a c, a d; we will do the same with each of the other 

I letters, thus, b a, b c, b d; c a, c b, c d; d a, d b, d c. 

Now we have all the changes that can be made upon the 

four letters, taking two at a time, and they are 4X3=12. 

, We will also find, in the same manner, how many 

changes can be made on the same four letters, by taking 

three at a time; writing a on the left, thus, a b c, a b d; 

a c b, a c d; a d b, a d c, we have 3X2=6 variations. 

Now, since each of the letters is to be written in the same 

manner on the left, we shall have four such classes of 

variations, and the whole number will be 4X3X2=24 

variations. 

13. How many changes can be made upon the letters 
a b c d e f, by taking three at a time ? 

14. How many different whole numbers can be ex- 
pressed by tlie nine digits, by using two at a time t 

16. How many different whole numbers can be ex- 
pressed by the nine digits, by using four at a time ? 

16. How many different numbers can you express 
with the nine digits and a cipher, by using five at a time ? 
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COMBINATIONS. 

Combination consists in taking a less number of things 
out of a greater without any regard to the order in which 
they stand. This is sometimes called Election or Choice. 

No two combinations can have the same quantities ; for 
instance, the quantities, a and 6, admit of only one com- 
bination, because a b and h a are composed of the same 
quantities; but, if a third quantity c be added, we can 
make three combinations of two quantities out of them, 
because the third quantity c may be added to each of the 
two former, thus, a b, a c, b c; tliis number of combina- 
tions may be expressed by f^. If we add a fourth letter, 



i 
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d, we can make six combinations of two letters out of the 
four, sMice the new quantity dj may be combined with 
each of the former ones; thus, a b, a c, b c, a d, b d, 
c d; and this number of combinations may be expressed 

If we would make a combination of four, it is evident 
that only one such combination can be made out of the 
letters abed; but if a fifth letter, e, be added, we can 
make five such combinations; thus, abed, a b c e, 
abed, aecd, bcde; and this number of combina- 

tions may be expressed by 1x2x3x4 * 

PROBLEM I. To find the number of cembmations from 
any given number of things, all different from each other, 
taking a given number at a time. 

RULE. Take a series of numbers^ the first term of tohich 
is equal to the number of things out of which the combu 
nations are to be made^ and decreasing by 1, till the num- 
ber of terms is equal to the number of things to be taken 
at a time, and find the product of all the terms. 

Then take the natural series I, 2, 3, ^c. up to the 
-number of things to be taken at a time, and find the pro- 
duct of all the terms of this series. 

Divide the former product by the latter j and the quo* 
tient loill be the answer. 

1 . How many combinations of 3 letters can be made 
out of the 6 letters a b c d e f ? 

2. How many difFerent^yoke of oxen may be selected 
from twelve oxen ? 

3. How many different span of horses can be selected 
from eighteen horses ? 

4. A drover agreed with a farme: for a dozen sheep, 
to be selected out of a flock uf two dozen; but while he 
was making the selection, the farmer told him, he might 
take the whole flock, if he would give him a cent for 
every different dozen that could be selected from it. To 
this the drover readily agreed. How many dollars did 
the whole flock come to, at that rate ? 

5. A general, who had often been successful in war. 
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I was asked by his king, what reward he should confer upon 

. him for his services. The general only desired a farthing 

ior every file, of 10 men in a file, which he could make 

A^ith a body of 100 men. How much did the general's 

nodest request amount to ? 



! 



I PROBLEM II. To find the various combinations of a 
given number of things, which may be made out of an 
equal number of sets of different things, one from each 
set. 

RULE. Jifultiply the number of things in the several 
sets continually together , and the product mil be the 
answer. 

A combination of this kind is called the composition 
of quantities. The rule may be illustrated thus. If there 
are only two sets, and we combine every quantity of one 
set with every quantity of the other set, we shall make 
ail the compositions of two things in these two sets; and 
the number of compositions is evidently the product of 
the number of things in one set by the number of things 
in the other set. Agam, if there are three sets, then the 
compositions of two in any two of the sets, being com- 
bined with every quantity of the third set, will make all 
the compositions of three in the three sets. That is, the 
compositions of two in any two of the sets, being multi- 
plied by tlie number of things in the third set, will give 
all the compositions of three in the tliree sets; and tliis 
result is the joint product of all the numbers in the three 
sets. 

6. Suppose there are four companies, m each of which 
there are 9 men; in how many ways can 4 men be chosen, 
one out of each company ? 

7. Suppose there are five parties, at one of which 
there are 6 young ladies, at another 8, at a third 5, at a 
fourth 7, at a fifth 10. How many choices are there, in 
selecting 5 young ladies, one fi:om each party? 

8. How many changes are there in throwing four 
dice, each die having six sides f 

9. A certain farmer has 5 bams, in one of which he 
has 15 cows, in another 11, in another 5, in another 9) 
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and in another 7. How many different selections may 
be made, in choosing 6 cows, one from each barn ? 

10. How many variations can be made in selecting a 
flock of a dozen sheep from 12 folds, one from evepy 
fold, in each of which there are 10 sheep ? 

11. In a certain school there are seven classes, the 
first containing 12 boyis, the second 7, the third 9, the 
fourth 10, the fifth 11, the sixth 8, and the seventh 13. 
How many variations can be made in selecting 7 boys, 
one from each class ? 
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EXCHANGE. 

Scholars, who are to prosecute a course of classical studies, and those, 
•who are not expected to engage in any extensive mercantile business, may 
omit the exercises in tliis article. 

Exchange is the act of paying or receiving the money 
of one country for its equivalent in the money of another 
country, by means of Bills of Exchange. This operation, 
therefore, comprehends both the reduction of moneys 
and the negotiation of bilh; it determines the comparative 
value of the currencies of different nations, and shows how 
foreign debts are discharged, and remittances made from 
one country to another, without the risk, trouble, or 
expense of transporting specie or bullion. 

A Bill of Exchange is a written order for the payment 
of a certain sum of money, at an appohited time. It is 
a mercantile contract, in which four persons are mostly 
concerned, as follows. 

First — The Drawer^ who receives the value, and is also 
called the maker and seller of the Bill. 

Second — The debtor in a distant place, upon whom the 
Bill is drawn, and who is called the Drawee. He also is 
called the Acceptor ^ after he accepts the Bill, which is an 
engagement to pay it when due. 

Third — The person who gives the value for die Bill, 
who is called the Buyer ^ Taker and Remitter. 
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Fourth — The person to whom the b31 is ordered to h^ 
paid, who is called the Payee^ and who may, by eadors^^ 
ment, pass it to any other person. 

Many mercantile payments are made in Bills of Ex- 
change, which pass from hand to hand, until due, like 
any other circulating medium; and the person who^tany 
time has a Bill in his possession,- is called the holder. 

To transfer a Bill payable to order, the payee should 
express his order of paying to another person, which la 
always done by an endorsement on the back of the Bill. 

An endorsement may be blank or special. A blank 
endorsement consists only of the endorser's name, an<i 
the Bill then becomes transferable by simple delivery 
A special endorsement orders the money to be paid to ft 
particular person, who is called the endorsee^ who mus^. 
also endorse the Bill, if he negotiates it. A blank en^ 
dorsement may always be filled up with any person's 
name, so as to make it special. Any person may endorse 
a Bil), and every endorser, as well as the acceptor, is » 
security for the Bill, and may be sued for payment. 

In reckoning when a Bill, payable after datej becomes 
due, the day on which it is dated, is not included. Whea 
the time is expressed in months, calendar months are war 
derstood; and when a month is longer than the succeed" 
ing, it is a rule not to go, in the computation, into a third 
month. Thus, if a Bill be dated the 28th, 29th, 30tb» 
or 31st, of January, and payable one month after date, 
the term equally expires on the last day of February. 

An endorsement may take place at any time after the 
Bill is issued, even after the day of pa3rment is elapsed*^ 

When the holder of a Bill dies, his executors may en- 
dorse it; but, by so doing, they become answerable toi 
their endorsee personally, and not as executors. 

A Bill payable to bearer is transferred by simple delivr 
ery, without any endorsement. 

Bills should be presented for acceptance, as well as 
for payment, during the usual hours of business. 

The common way of accepting a Bill is for the drawee 
to write his name at the bottom or across the body of' 
it, with the wordt aeupud. 

19 



«8 ARITHMETIC. XXXVIIl. 

When acceptance or payment has been refused, the 
Holder of the Bill should give regular and immediate 
notice to all the parties, to whom he intends to resort for 
pa3rroent; for if he do not, they will not be liable to pay 

With respect to ^e manner, in which notices of non- 
acceptance or non-payment are to be given, a difference 
exists between Inland and Foreign Bills. 

In the case of Foreign Bills, a Protest is indispensa- 
bly necessary: thus, a Public Notary appears with the 
Bill, and demands either acceptance or payment (as the 
case may be;) and on being refused, he draws up an in- 
ittrument, called a Protest, expressing that acceptance or 
payment (as the case may be) has been demanded and 
refused, and that the holder of the Bill intends to recover 
any damages which he may sustain in consequence. This 
instrument is admitted, in foreign countries, as a legal 
proof of the fact. . 

The Protest on a Foreign Bill should be sent as soon 
as possible, to the drawer or negotiator; and if it be for 
non-payment, the Bill must be sent with the Protest. 

A Protest is not absolutely necessary to entitle the 
holder to recover the amount of an Inland Bill from the 
drawer or endorser: it is sufficient if he give notice, by 
letter or -otherwise, that acceptance or payment (as the 
case may be) has been refused, and that he does not 
mean to. give credit to the drawee. 
. If the person, who is to accept, has absconded, or 
cannot be founjd at the place mentioned in the Bill, Pro- 
test is to be made, and notice given, in the same maimer 
as if acceptance had been refused. 

It is customary, as a precaution against accident or 
miscarriage, to draw three copies of a Foreign Bill, and to 
send them by different conveyances. They are denomi- 
nated the First, Second, and Third of Exchange; and 
when any one of them is paid, the rest become void. 

When acceptance is refused, and the Bill is returned 
by Protest, an action may be commenced immediately 
against the Drawer, though the regular time of payment 
be not arrived. His debt, in such case, is considered 
as contracted the moment ^e Bill is drawn. 



I 
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FORM OF A BILL OF EXCHANGE. 

JV«w York, Mv. 4, 1834. 
Exchange /or £3000 sterling. 

At thirty days sight of this, my first of Exchangt, 
(second and third of the same tenor and date not patd)^ 
pay to Robert JV*. Foster, or order, Three Thousand 
Pounds Sterling, with or without further advice from me. 

Edwin D. Harper. 
Messrs. Knox and Farnham, 
•Merchants, London. 

Inland Exchange relates only to remitting Bills from 
one commercial place to another in the same country; by 
which means debts are discharged more conveniently than 
by cash remittances. 

Suppose, for example, A of New Orleans is creditor 
to B of Boston 1000 dollars, and C of New Orleans is 
debtor to' D of Boston 1000 dollars; both these debts 
may be discharged by means of one Bill. Thus, A draws 
for this sum on B, and sells his Bill to C, who remits it 
to D, and the latter receives the amount, when due, from 
B. Thus, by a transfer of claims, the New Orleans 
debtor pays the New Orleans creditor, and the Boston 
debtor tne Boston creditor, and no money is sent from 
one place to the other. This business is usually con- 
ducted through the medium of Banks, which are in the 
habit of buying both foreign and inland Bills of exchange, 
and transmitting them to the places on which they are 
drawn for acceptance. 

Inland Bills of Exchange are sometimes called Drafts; 
and the following short form of the instrument is adopted. 



$ 560 1^0 Boston, Dec. 8, 1834. 

Three months after date, pay to the order of 
Charles S. Hooper, Five hundred dollars 50 cents, value 
received, and charge the same to account of 

HaNNUM & LORING 

To Stephen Frothingham, 
Merchant, Jforfolk. 
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Some explanation of mercantile language used in rela- 
tion to Bills of Exchange seems necessary, that the 
learner may have a clear idea of the questions, which will 
be given for practice. 

When a merchant in the United States draws on his 
banker in London, his draft is styled ^^ Bill on London" 
or ^' United States on London;" and if he sells his Bill 
at more than a dollar for 54 d. sterling, the exchange is 
said to '23 above par; and if he seUs at less than a doUar 
for 54 d. sterling, below par: if a merchant in London 
draws on his banker in the United States, his draft is 
styled' 'London on United States;" and if he sells his 
Bill at more than 54 d. sterling for the dollar, the exchange 
is said to be above par; and u he sells at less than 54 d. 
sterling for the dollar, below par. 

If the merchant in London draws on his bsoiker in Paris, 
it is " London on Paris," or " London on France." If 
the merchant in Charleston, S. C. draws on his banker in 
New York, it is ''Charleston on New York." &c. 

GREAT BRITAIN. 

In Great Britain, accounts are kept in pounds, shillings, 
pence, and farthings. Sterling, 

The par value of the United States dollar is 4 s. 6d. 
sterling; therefore, the dollar is equal to :fo ^^ * pound 
sterling. Hence, any sum of sterling money, (the shil- 
lings and pence, if any, being expressed in a decimal,) 
may be reduced to Federal money, by multiplying by 40 
and dividing by 9: and, any sum b Federal money may 
be reduced to sterling money, by multiplying by 9 and 
dividing by 40. Or, if sterling money be increased by 
^ of itself, the sum expresses the same value in the old 
currency of New England: and, conversely, if the old 
currency of New England, be decreased by J of itself, 
the result is the expression in sterling money. 

1. United States on London. Reduce j£784 14 s. 
10^ d. sterling to Federal money, at par. 

2. London on United States. Reduce 3487 doUara 
75 cents to sterling, at par. 
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3. United States on London. Reduce £2006 lis. 
sterling to Federal money; exchange at 4 per cent, below 
par. 

. 4. London on United States. Reduce 4287 dollars 
50 cents to sterlmg; exchange at 4 per cent, above par. 

5. London on tjnited States. Reduce 3646 dollars 
50 cents to sterling; exchange at 2 per cent, below par. 

6. United States on London: Reduce £4109 lis. 
10 d. sterling to United States currency; exchange at 7 
per cent, above par. 

7. United States on London. Reduce £5129 15s. 
6d. sterling to Federal money; exchange at 5 per cent, 
above par. 

The law assimilating the currency of Ireland to that of 
England, took effect in January 1826. All invoices, 
contracts, &c. are considered there, in law, British cur- 
rency, unless otherwise expressed. 

8. United States on Dublin (Ireland). Reduce £ 1834 
2s. 10 ^d. sterling to Federal money; exchange at 4 per 
cent, above par. 

FRANCE. 

Accounts were kept m France previous to 1795, ac- 
cording to the old system, in livres, sous, and deniers. 
12 deniers = 1 sol or sou; 
20 sous = 1 livre; 
6 livres = 1 ecu or crown, silver. 
By the new system, accounts are kept in francs, 
decimes, and centimes. 

10 centimes = 1 decime. 
10 decimes == 1 franc. 
The value of the franc is 18 f cents in Federal money. 
80 francs =81 livres. 

9. United States on France. Reduce 7232 francs 38 
centimes to Federal money; exchange at 1 dollar for 5 
xancs 30 centimes. 

10. France on United States. Reduce 4093 dollars 
80 cents to money of France; exchange at 5 francs 30 
centimes for the dollar. 
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11. France on United States. Rediice 18^ dolftn 
05 cents to French currency; e^ccfaange at 5 fr^cs 40 
centimes for a dollar. 

12. United States on France. Reduce 20838 francs 
67 centimes to Federal money; exchange at 1 doUar for 
5 francs 96 centimes. 

13. United States on France. Reduce 12893 francs 
27 centimes to Federal money; exchange at 1 dollar for 
5 fiwics 33 centimes. 



HAMBURGH 

Accounts are kept here in marks, schillings or sokj 
and pfeningSj Lubs. 

12 pfenings =1 sol or schilling, Lubs, 
16 schillings -=1 mark, Lubs; 
3 marks = I reichsthaler or rix dollar specie. 

Accounts are also kept, particularly in exchanges, in 
pomdsy shillings, and pence, Flemish, 
12 pence or grotes= 1 shilling. 
20 shillings = 1 pound, Flemish. 

The word Lubs originally meant money of Lubeck, 
which is the same with that of Hamburgh, and the term 
is intended to distinguish this money from the Flemish 
denominations, and also from the money of Denmark and 
other neighboring places. 

The mark Lubs is worth 2| shillings Flemish, or 32 
grotes; consequently the sol Lubs is 2 grotes Flemish, 
and the shilling Flemish 6 schiUings Lubs. 

Banco or bank money, in which exchanges are reckon-* 
ed, and currency, are the two principal kinds of money. 

Banco consists of the sums of money deposited by 
merchantis and othei^ in the bank, and inscribed in its 
books; which sums are not commonly drawn out, but are 
transferred from one person to another in payment of a 
debt or contract. 

Current money, or currency, consists of the common 
Goins of the city, in which expenses are mostly paid. 

The bank money is more valuable than currency, and 
bears a premium varying from 18 to 25 per cent. This 
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pTemiiimTs called the agio. For instance, wh^ the {%io 
is 20 per cent. 100 marks banco are valued iat 120 marks 
currency. 

The mark banco is valued in the United States at 33^ 
eents. 

14. United States on Hamburgh. Reduce 1 148 marks, 
5 schillihgs, 4 pfenirgs banco to Federal taoney; exchange 
at 33 cents per mark banco. 

15. Hamburgh on United States. Reduce 1245 dol- 
lars 75 cents to money of Hamburgh; exchange at 3 
marks banco per dollar. 

16. United States on Hamburgh. Reduce 6194 marks 
12schillings banco to Federal money; exchange at 34cents 
per mark banco. 

17. United States on Hamburgh. Reduce 8246 marks 
8 schillings banco to Federal money; exchange at 35 cents 
per mark banco. 

1 8. Hamburgh on United States. Reduce 757 dollars 
90 cents to money of Hamburgh; exchange at 1 mark 
banco for 33 cents. 

AMSTERDAM AND ANTWERP. 

In these places accounts were formerly keptin^/Iortn^, 
sHverSj and pennings; or in pounds, shillings, nnd pence, 
Flemish^ 

16 pennings=l stiver, 
20 stivers = 1 florin or guilder. 
In Flemish, 12 grotes or pence, or 6 stivers^ 1 shilling, 

20 shillings, or 6 florins * s=:l pound; , 
2^ florins, or 50 stivers ==lrix dollar 

By the new system, adopted in 1615, accounts are 
kept throughout the kingdom of the Netherlands in florins 
or guilders, and cents. 

100 cents = 1 florin or guilder. 
The par value of the florm, in Federal currency, is 40 
cents. 

Id. United State on Amsterdam. Reduce 13790 
florins 15 stivers to Federal money; exchange at 36 cents 
per florin. 
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20. United States on Antwerp. Reduce 6281 florios 
88 cents to Federal money; exchange at 40 cents per 
florin. 

21 . Amsterdam on United States. Reduce 2482 dol- 
lars 33^ cents to Dutch money; exchange at 36 cents per 
florm. 

22. Antwerp on United States. Reduce 3436 dollars 
72 cents to Dutch money; exchange at 38 cents per 
florin. 

23. United States on Antwerp. Reduce 7294 florins 
50 cents to Federal money; exchange at 42 cents per 
florin. 

24. United States on Amsterdam. Reduce 10148 
florms to Federal money; exchange at 41 cents per florin. 

PORTUGAL. 

In Portugal, accounts are kept in milrees and rees; and 
also in old cruaados, 

1000 reed = l milree. 

400 rees= 1 old crusado or crusado of exchange 
480 rees = l new crusado. 
There are three sorts of money used in Portugal; viz. 
eflective money, i. e. specie; paper money, which is at a 
discount; and legal money, consisting of half specie and 
half paper. 

The value of the milree in Federal money is 1 dollar 
24 cents. 

25. United States on Lish(Hi. Reduce 964 milrees 
475 rees to Federal money; exchange at 1 dollar 24 cents 
per milree. 

26. Lisbon on United States. Reduce 1274 dollars 
66 cents to money of Portugal; exchange at 1 dollar 25 
cents per milree. 

27. United States on Portugal. Reduce 1248 milrees 
645 rees to Federal money; exchange at 1 dollar 26 cents 
per milree. 

28. United States on Portugal. Reduce 1846 milrees 
500 rees to Federal money; exchange at 1 dollar 23 cents 
per milree. 
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The exchanges of BrazO, in South America, are similar 
to those of Portugal; there is, however, a difference in" 
the value of their moneys; that of Portugal is half specie 
Bnd half paper, called legal money, and that of Brazil is 
effective. 



SPAIN. 

The most general mode of keeping accounts in Spain 
is in reals, oi 34 maravedis; but there are nine different 
reals^i ^^ch divided into 34 maravedis, but differine in 
value. 'Four of these reals are of general application, 
and five of local use. 

The four principal moneys of Spain are the real vellofiy 
Ae real of old plate, the real of new plate, and the real 
of Mexican plate; and in order to obtain a distinct view 
of them, it may be proper to make the real vellon the 
basis of all the rest. 

The real vellon is the twentieth part of the hard dollar, 
(peso duro) , universally known by the name of the Span- 
ish dollar, which is the same in value with the dollar of 
the United States. 

The division of the real vellon is into -quartos, ochavos^ 
and maravedis. 

2 maravedis = 1 ochavo, 
2 ochavos =1 quarto, 
8 quartos, or 34 maravedis = 1 real vellon; 
but maravedis are commonly used to express any fraction 
of a real: thus, we say 1 real 33 maravedis. 

The real of old plate is better than the real veHon, m 
the proportion of 32 to 17. Thus 17 maravedis of old 
plate are equal to 32 maravedis vellon; the quartos and 
ochavos are in the same proportion. The real of old 
plate is not a coin; it is the most general money of ex 
change. 8 of these reals make the piastre, which is also 
called the dollar of exchange. 10| of these reals are 
equal to the hard dollar. When plate only is mentioned^ 
old plate is understood. 

The real of new plate b double the real vellon; there* 
fore 34 maravedis of new plate are equal to 68 of vellon $ 
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quartos and ochavos in proportion. This real is a coin, 
but not a money of account in any general way; it is the 
tenth part of the hard dollar, and is estimated in the 
United States at 10 cents, and the real vellon at 5 cents. 

The real of Mexican plate is divided into halves and 
quarters y called medto and qxiartillo. It is the eighth pait 
of the hard dollar, and is the chief money of account in 
Spanish America, where it is divided into sixteenths. 

The doubloon de plata^ or doubloon of exchange is four 
tiroes the value of the piastre, or dollar of exchange. 

The ducado de platUy or ducat of exchange is worth 
11 reals 1 maravedi old plate, or 20 reals 25^ maravedis 
vellon. 

29. United States on Spain. Reduce 3148 dollars 
(of exchange) 6 reals 32 maravedis plate to Federal 
money, exchange at 67 cents per piastre ? 

30. Spain on United States. Reduce 1821 dollars 
60 cents to Spanish money; exchange at 68 cents per 
dollar of exchange. 

31. United States on Spain. Reduce 1286 dollars 
(of exchange) 7reals 17 maravedis plpte to Federal money; 
exchange sft 64 cents per dollar of exchange. 

32. United States on Spam. Reduce 21 36 doubloons 
of exchange to Federal money; exchange at 63 cents per 
dollar (of exchange). 

33. United States on Buenos Ayres. Reduce 4680 
rials of Mexican plate to Federal money; exchange at 12 
cents per rial. 



SWEDEN. 

In Sweden, accounts are kept in rix dollars specie, 
skillings, and rundstycken or ore. 

12 rundstycken or oj:e = l skilling; 
48 skillings ^ ' = 1 rix dollar specie. 
The Swedish dollar agrees in value with the dollar of 
the United States. 

34. United States on Sweden. Reduce 3955 rix dol- 
lars 24 skillings to Federal money; exchange at I dollar 
2 cents per rix dollar. 
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H 35. Sweden on the United States. Reduce 1344 
fi dollars 87 cents Federal money to Swedish money; ex- 
i change at 1 rix dollar for 1 dollar 2 cents. 
I 36. United States on Sweden. Reduce 2481 rix 

dollars 36 skillings to Federal money; exchange at 1 dollar 

per rix dollar. 

37. Sweden on the United States. Reduce 819 dol- 
lars 87 J cents Federal money to Swedish currency; ex- 
change at 1 rix dollar per dollar. 

38. United States on Sweden. Reduce 1234 rix 
dollars 12^ skillings to Federal money; exchange at 98 
cents per rix dollar. 

39. United States on Sweden. Reduce 1126 rix 
dollars 42 skillings to F'ederal money; exchange at 1 dol- 
lar 3 cents per rix dollar: 

RUSSIA. 

In Russia accounts are kept in roubles and copecks. 
The rouble is also divided into 10 ^ieven. 
10 copecks :=1 grieve or gnevener, 
10 grieven or 100 copecks, = 1 roubfe. 

The silver rouble is estimated in the United States at 
75 cents; but the commercial business of Russia is car- 
ried on^ in a paper currency much mferior to that of 
specie. The variable agio of the paper, substituted for 
tne silver rouble, makes exchanges with Russia extreme- 
ly fluctuating, as the paper rouble improves or declines 
in value. 

40. United States on Russia. Reduce 4182 roubles 
64 copecks to Federal money; exchange at 25 cents per 
rouble. 

41. Russia on the United States. Reduce 2614 dol- 
lars 15 cents to Russian money; exchange at 1 rouble for 
25 cents. 

42. United States on Russia. Reduce 5416 roubles 
50 copecks to Federal money; exchange at 28 cents per 
rouble. 

43. Russia on United States. Reduce $3148.56 to 
Russian currency; exchange at 1 rouble for 30 cents. 
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44. United States on Russia. Red^ce^ 867^ roubles 
75 r*rpecks to Federal money; exchange at 32 cents pet 



rouble. 



PRUSSIA. 



In Prussia accounts are generaUy kept in tbalersjff 
rix doUarSy good grosehen, and pfenings. 

12 pfenings = 1 good groseheiiy 

24 good grosehen= 1 rix dollar. 
The Prussian rix dollar is in value f of the dollar of 
the United States. 

45. United States on Prussia. Reduce 4162 rix del- 
lars 18 good grosehen to Federal money; exchange at 66 
cents per rix dollar. 

46. Prussia on United States. Reduce 314S dollars 
32 cents to Prussian money; exchange at 1 rix dollar for 
64 cents. 

47. United States on Prussia. Reduce 1428 rix dol- 
lars 14 good grosehen to Federal money; exchange at 67 
cents per rix dollar. 

48. Prussia on United States. Reduce 2136 dollars 
Federal money to Prussian money; exchange at 1 rix dol 
lar for 48 cents. 

DENMARK. 

In 1813 a new monetary system was established in 
Denmark, in which system the rigsbank dollar is the 
money unit. The denominations of money are the same 
as in the old, or Hamburgh system, but of only half the 
value. 

12 pfenings =1 skilling, 
16 skillings "=1 mark, 
6 marks = 1 rigsbank dollar. 
The Danish rigsbank dollar is equal to 50 cents in the 
United States. 

49. United States on Denmark. Reduce 3214 rigs** 
bank dollars 4 marks 8 skillings to Federal money; ex- 
change at 50 cents per rigsbacJc dollar. 
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50* DeiKOftrk on the United Suites. Reduce 2082 
dolliir3. 35 cents Federal money to Danish money; ex- 
changieat 2 rigsbank dollars per dollar. 

51. United States on Denmark. Reduce 1968 rigs- 
bank dollars 5 marks 12 skillings to Federal money; 
Qxchange at 48 cents per rigsbank dollar. 

52. Denmark on United States. Reduce 3007 dollars 
Federal money to Danish money; exchange at 2'rigsbank 
doUara 2 skillii^ per dollar* 

' NAPLES. 

In Naples accounts are kept in ducati, carlini, and 
gFani. The ducat is the money unit, and is divided into 
10 carlins, each of 10 grains, and, by the public bank?, 
into 5 tarins of 20 grains each, making ^be ducat always 
100 grains* 

10 grani =1 carlino, 
10 carlini=l ducato. 
The value of the silver ducat, in Federal money, is 80 
cents. 

53. United States on Naples. Reduce 4022 ducati 8 
cadini to Federal money; exchange at 80 cents per ducat. 

54. Naples on United States. Reduce 1835 dollars 
73 cents Federal money to Neapolitan money; exchange 
at 1 ducatafor 78 cents.' 

55. United States on Naples. Reduce 3508 ducats 
5.carlini to Federal money; at 82 cents per ducat. 

56. Naples on the United States. Reduce 1817 dol- 
lars 54 cents Federal money to Neapolitan money; exf- 
cbange at 1 duoat for 76 cents. 

SICILY. 

In Sicily accounts are kept in oncie, tari, and grrjii. 

20 grani = 1 taro, 
30 tari = 1 oncia. 
Accounts are also kept in scudi, tari, and graji. 
12 tari = 1 scudo, or Sicilian crown, 
5 scudi =2 oncie. 

20 
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It must be observed, that the denominations of Sicilian 
money have but half the value of the same denominations 
m Naples. The Sicilian oncia, for mstance, passes in 
Naples for only 15 tari, the Sicilian scudo for 6 tari, and 
other denominations in the same proportion. 

The scudo is equal to 96 cents, and the oncia to ^2A0 
Federal money. 

57. United States on Sicily. Reduce 1214 oncie 20 
tari 10 grani to Federal money; exchange at 8 cents per 
taro. 

58. Sicily on United States. Reduce 1457 dollars 
62 cents Federal money to Sicilian money; exchange at 
1 taro for 8 cents. 

59. United States on Sicily. Reduce 3010 scudi 9 
tari 15 grani to Federal money; exchange at 96 cents per 
scudo. 

60. Sicily on United States. Reduce 983 dollars 44 
cents to Sicilian money; enchange at 1 scudo for 95 
cents. . 

LEGHORN. 

In Leghorn accounts are kept in pezze, soldi, and 
denari di pezza. 

12 denari di pezza=l soldo, 
20 soldi di pezza = 1 pezza of 8 reals. 
The value of the pezza is 90 cents, Federal money. 

61. United States on Leghorn. Reduce 2146 pezze 
16 soldi 8 denari to Federalmoney; exchange at 92 cents 
per pezza of 8 reals. 

62. Leghorn on United States. Reduce 1620 dollars . 
45 cents to money of Leghorn; exchange at 1 pezza of 
8 reals for 90 cents. 

63. United States on Leghorn. Reduce 3293 pezze 
13 soldi 4 denari to Federalmoney; exchange at 93 cents 
per pezza of 8 reals. 

64. Leghorn on United States. Reduce 1214 dollars 
68 cents to money of Leghorn; exchange at 1 pezza of 
8 reals for 91 cents 
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GENOA. 

In Genoa accounts are kept in lire, soldi, and denari 
di lira; or in pezze, soldi, and denari di pezza; all in 
money fuori banco, or current money. 

12 denari = 1 soldo, 
20 soldi = I lira; 
12 denari = 1 soldo, 
20 soldi = 1 pezza; 
The value of the pezza is to that of the lira as 4 to 23; 
that is, 4 pezze=23 lire; therefore 4 soldi di pezza= 
23 soldi di lira; 4 denari di pezza =23 denari di lira. 

The par value of the lira is 15 ^ cents, that of the pezza 
89 cents, U. S. . 

65. United States on Genoa. Reduce 5254 lire 16 
soldi 3 denari to Federal money; exchange at 16 cents 
per lira. 

66. Grenoa on the United States. Reduce 1532 dol- 
lars 30 cents to money of Genoa; exchange at 1 lira for 
15 cents. 

67. United States on Genoa. Reduce 8792 lira to 
Federal money; exchange at 16^ per lira; 

68. Genoa on the United States. Reduce 2000 dol- 
lars to money of Genoa; exchange at 1 lira for 15^ cents. 

VENICE. 

In Venice accounts were formerly kept, and exchanges 
computed in ducats, lire, soldi, and denari, moneta pic- 
cola. 

12 denari = 1 soldo, 

20 soldi = 1 lira piccola, 

6i lire piccole= 1 ducat current, 
8 lire piccole = 1 ducat effective. 
The par of the hra piccola, in Federal money , is 9f 
cents. 

Accounts are now kept, and exchanges computed in 
lire Italiane and centimes. 

100 centesimi=l lira Italiana. 
The common estimate of this money is, that 100 lire 
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piccole are equal to 51 ^ lire Italiane. The lira Italiana 
IS of the same value with the French franc. 

69. United States on Venice. Reduce 14642 lire 4 
soldi 8 denari piccoli to Federal money; exchange at 9 
cents per lira piccola. 

70. Venice on the United States. Reduce 814 dollars 
55 cents to Venetian money; exchange at 1 lira piccola 
for 8 cents. 

We have given the two preceding 'examples in the old 
currency, for the sake of practice, although it has general- 
ly gone out of use. 

71. United States on Venice. Reduce 6784 lire 
Italiane 40 centimes to Federal money; exchange at 18^ 
cents per lira Italiana. 

72. Venice on the United States. Reduce 1817 dol- 
lars 82 cents to Venetian money; exchange at 1 lira Ita- 
liana for 18 cents. 

73. United States on Venice. Reduce 5236 lire 
Italiane to Federal money; exchange at 1B| cents per lira 
ItaUana. 



TRIESTE. 

In Trieste accounts are kept and exchanges computed 
m florins and creutzers; or in rix dollars and creutzers. 

4 pfenings = 1 creutzer, 
60 creutzers = 1 florin or gulden, 
1^ florin, or 90 creutzers = 1 rix dollar of account. 
The rix dollar specie is equal to 2 florins. 
The par of the florm is 48 cents, in Federal money, 
which makes the dollar of account 72 cents, and the specie 
dollar 96 cents. 

74. United States on Trieste. Reduce 2346 florins 
25 creutzers to Federal money; exchange at 48 cents per 
florin. 

75. Trieste on United States. Reduce 1637 dollars 
48 cents to money of Trieste; at 1 florin for 47 cents. 

76. United States on Trieste. Reduce 2055 rix dol- 
lars, 25 creutzers to Federal money; exchange at 72 cents 
per rix dollar. 
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77. Trieste on United States. Reduce 1738 doDars 
38 cents to money of Trieste; exchange at 1 rix dollar 
for 70 cents. 



ROME. 

In Rome accounts are kept, by the old system, m 
scudi, paoli, and bajocchi; quattrini and mezzi quattrini 
are also sometimes reckoned. 

2 mezzi quattrini = 1 quattrino, 
5 quattrini =2= 1 bajoccho, 

10 bajocchi = 1 paolo, 

10 paoli, or 100 bajocchi = 1 scudo, or Roman crown. 
The Roman crown is equal to the Federal dollar. 
The scudo di stampa d'oro, or gold crown, is equal to 

When the exchange between the United States and 
Rome is at par, no reduction is required; for any number 
of scudi and bajocchi are equal to the same number of 
dollars and cents, and the reverse; for instance, 125 
scudi 75 bajocchi are equal to 125 dollars 75 cents. 

78. Rome on the United States. Reduce 1871 dol- 
lars 19 cents to Roman money; exchange at 1 scudo 2 
bajocchi per dollar. 

79. United States on Rome. Reduce 2070 scudi 50 
bajocchi to Federal money; exchange at 101 cents per 
scudo. 

In 1809, the French moneys of account were mtroduc 
ed into Rome. The scudo was reckoned at 5 francs 35 
centimes; the franc, therefore, was valued at 18 bajocchi 
3.45 quattrini. 

MALTA. 

Acounts are kept in this island in scudi, tari, andgrani, 

20 grani=l taro, 
12 tari =1 scudo. 
The taro is likewise divided into 2 carlmi, and a carline 
mto 60 piccioli. The pezza, or dollar of exchange, is 
equal to 2^ scudi. 

20* 
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The par value of the Maltese scudo is 40 cents in 
Federal money. 

The coins in circulation are chiefly Spanbh dollars 
and doubloons, and Sicilian dollars and ounces They 
are valued each at a certain ra^e, as follows, on vdiich & 
variable agio is charged. 

Spanish dollar =30 tari 10 grani. 
Spanish doubloon ==38 scudi 9 tui. 
Sicilian dollar =30 tari. 
Sicilian ounce =6 scudi 3 tari. 
80 United States on Malta. Reduce 1103 Maltese 
scudi 9 tari to Federal money; exchange at 40 cents per 
scudo. 

81. Malta on the United States. Reduce 874 dollars 
76 cents to Maltese money; at 1 scndo for 38 cents. 

82. United States on Malta. Reduce 3964 Maltese 
scudi 6 tari to Federal money; at 41 cents per scudo. 

83. Malta on the United State?. Reduce 674 dollars 
60 cents to Maltese money; at 1 scudo for 40 cents. 

SMYRNA. 

A(;pounts are kept here m piastres or gooroosh. The 
piastre, also called the Turkish dollar, is divided some- 
times into 12 temins, sometimes into 40 paras or medini; 
but the usual division is into aspers, the number of which 
varies. Thus, the English and Swedes divide the piastre 
into 80 aspers; the Dutch, French, and Venetians into 
100 aspers; the Turks, Greeks, Persians, and Armenians 
into 120 aspers. An asper is a third part of a para. 

Bills of exchange are often drawn on Smyrna in foreign! 
coin, particularly in Spanish dollars, which are always to 
be had there; but, if drawn in a coin not in current use, 
the exchange of the day is established to make the pay- 
ment. 

The Turkish coins, owing to the frequent deterioration 
of them by the government, have been declining in their 
mtrinsic worth for many years, and have no standard 
value. Foreign exchanges are conducted entirely ac« 
cording to the price of the day. 
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84. United States on Smyrna. Reduce 531 8 1 piastres 
of Turkey to Federal money; exchange at 20 cents pet 
piastre. 

85. Smyrna on the United States. Reduce 912 dol- 
lars 27 cents to Turkish money; exchange at 1 piastre 
for 21 cents. 

86. United States on Smyrna. Reduce 7161^ Turk- 
ish piastres to Federal money; exchange at 22 cents per 
piastre. 

87. Smyrna on United States. Reduce 1128 dollars 
22 cents to money of Smyrna; exchange at 1 piastre for 
20^ cents. 

EAST INDIES. 

Before European colonies were established in the {last 
Indies, particularly while the power of the Moguls pre- 
vailed in Hindostan, the monetary system was very simple. 
There was current throughout these vast dominions one 
principal coin of silver, denominated the sicca rupee. It 
was of a certain weight called the sicca. The sicca was 
used also as a standard for weighing other articles. 

The British possessions in the East Indies are divided 
into three presidencies, viz. Bengal, Bombay, and Ma- 
dras. The monetary systems in these presidencies are 
different firom each other. 



CALCUTTA IN BENGAL. 

Accounts are commonly kept here in current rupeeSy 
annasy and pice. 

12 pice = 1 anna, 

16 annas = 1 rupee, currency. 

The East India Company, however, keep their ac- 
counts in sicca rupees, similarly divided, which bear a 
batta or premium of 16 per cent, above current rupees. 

The current rupee of Calcutta is 44^ cents, and the 
sicca rupee 51 j% cents, in Federal money. 

A Lac of rupees is 100000, and a Crore of rupees is 
100 LacS) or 10 millions of rupees. 
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88. United States on Calcutta. Reduce 17436 rupees 
12 annas, currency of Calcutta, to Federal money; ex- 
change at 48 cents per rupee. 

89. Calcutta on the United States. Reduce 6913 
dollars 25 cents to moneLV of Calcutta; exchange at 2 
sicca rupees per dollar. 

90. United States on Calcutta. Reduce 46173 car- 
rent rupees 9 annas to Federal poney; exchange at 46 
x^ents per rupee. 

91. Calcutta on UnitedStates. Reduce 28953 dollars 
63 cents to current money of Calcutta; exchange at 1 
rupee for 44 cents. 

92. United States on Calcutta. Reduce a Lac of 
sicca rupees to Federal money; exchange at 53 cents per 
sicca rupee. 

BOMBAY. 

In the presidency of Bombay, accounts are kept in 
rupees,, quarters, and rees. 

100 rees = 1 quarter, 
4 quarters = 1 rupee. 
The current value of the Bombay rupee is equal to 50 
cents in Federal money. 

93. United States on Bombay. Reduce 10137 rupees 
2 quarters 50 rees to Federal money; exchange at 50 
cents per rupee. 

94. Bombay on the United States. Reduce 6210 
dollars 48 cents to money of Bombay; exchange at 48 
cents per rupee. 

95. United States on Bombay. Reduce 8413 rupees 
of Bombay to Federal money; at 49 cents per rupee. 

MADRAS. 

In the presidency of Madras, there are different mone- 
tary systems, which may be distinguished under the heads 
of the old system and the new. 

According to the old system, accounts are kept in star 
pagodasj fanamsy and cask. 
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80 cash = 1 fenam, 
42 fanams = 1 pagoda. 

The current value of the star pagoda is $ 1 .80 Federal. 

By the new system, the silver rupee of Madras is made 
the standard coin, and money of account in this presidency. 

The current value of tne silver rupee of Madras is 
44^^ cents. It is divided into halves, quarters, eighths, 
and sixteenths. The sixteenth is the anna. 

96. United States on Madras. Reduce 721 8 1 rupees 
of Madras to Federal money; at 46 cents per rupee. 

97.' Madras on United States. Reduce 2684 dollars 
88 cents to monev of Madras; at 44 cents ner rupee. 

93. United States on Madrid. Reduce 5367 rupees 
of Madras to Federal money; at 45 cents per rupee. 

CANTON IN CHINA. 

In China accounts are kept in tales^ mace^ candarines^ 
and cash, 

10 cash =1 candarine, 

10 candarines=l mace, 
10 mace =1 tale. 
iThe tale is reckoned at $ 1 .48 in Federal money. 

99. United States on Canton. Reduce 12144 tales 
5 mace to Federal money; exchange at 1 dollar 48 cents 
per tale. 

100. Canton on the United States. Reduce 8754 
dollars 89 cents to money of Canton; exchange at 1 tale 
per 146 cents. 

101. United States on Canton. Reduce 16235 tale 
to Federal money; exchange at 149 cents per tale. 

JAPAN. 

In the empire of Japan, which consists of several 
islands to the east of Asia, accounts are kept in tales, 
mace^ and candarines, 

10 candarines=l mace, 
10 mace = 1 tale. 
The Japanese tale is reckoned at 75 cts. Fed money. 
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102. United States on Japan. Reduce 3714 J ^ 
ese tales 8 mace 8 candarines to Federal money; excbn;' 
at 75 cents per tale. 

103. Japan on United States. Reduce 696 doDars^ 
cents to money of Japan; exchange at 1 tale per 75 ceni^ 

104. United States on Japan. Reduce 2468 tales') 
mace, money of Japan, to Federal money; exchange at7i 
cents per tale. 

SUMATRA. 

This island is chiefly in possession of the natives; but 
the English have a small setdement at Bencoolen. 

At Bencoolen accounts are kept in dollar Sy aoocooi^ 
and satellers. 

8 satellers = l soocoo, 
4 soocoos==l dollar. 
This dollar is reckoned at $1.10 in Federal money, 
and is sometimes called a rial. 

105. United States on Bencoolen. Reduce 1947 
Bencoolen dollars'3 soocoos 4 satellers to Federal monej; 
exchange at 110 cents per dollar of Bencoolen. 

106. Bencoolen on United States. Reduce j^ 2379.51 
Federal money to money of Bencoolen; exchange at 1 
dollar Bencoolen for 103 cents. 



ACHEEN. {In ffie island of Sumatra). 

In Acheen accounts are kept in taUsj pardowsy maeef 
and copangs. 

4 copangs = 1 mace, 
4 mace =1 pardow, 
4 pardows = 1 tale* 
The mace is a small gold coin worth about 26 cents 
Federal money, which makes the tale $4.16. 

107. United, States on Acheen. Reduce 1432 tales, 
3 pardows 2 mace to Federal money; exchange at 416 
cents per tale. 

108. Acheen on United States. Reduce 3620 doUara 
96^ cents to money of Acheen; at 1 tale for 412 cents 



c 



I 



I XXXVm. EXCHANGE. S39 

^ JAVA. 

In Batavia, the capital of this island, the florin or guiK 
Si der of the Netherlands is the monetary unit; but instead 
a of the decimal divisions, it is here sometimes divided into 
H schillings^ dubbels^ stivers^ and doits. 
a 6 doits =^=1 stiver, 

2 stivers = 1 dubbel, 

3 dubbels = 1 schilling, 

4 schilling =1 florin or guilder. 

The florin of Java, as the florin of the Netherlands, is 
equal to 40 cents Federal money. 

109. United States on Batavia. Reduce 11841 florins 
3 schillings 2 dubbels to Federal money; exchange at 40 
cents per florin. 

110. Batavia on the United States. Reduce $13746. 
69 to money of Batavia; exchange at 1 guilder for 38 
cents. 

111. United States on Batavia. Reduce 42328 guil- 
ders 50 centimes to Federal money; exchange at 42 cents 
per guilder. 

MANILLA. ( In the island of Luzon). 

In Manilla, the capital of the Spanish East India pos- 
sessions, accounts are kept in Spanish dollars or pesosj 
reals^ and maravedis, 

34 maravedis = 1 real, 
8 reals = 1 dollar. 

112. United States on Manilla. Reduce 6341 dollars 
6 reals 17 maravedis to Federal money; exchange at 101 
cents per Spanish dollar. 

113. Manilla on United States. Reduce $5274.55 
to mooey of Manilla; exchange at 1 Spanish dollar per 
dollar. 

COLOMBO. [ In the island qf CeyUmy 

In Colombo, accounts are kept in m dollars, fanam$^ 
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4 pice = 1 fanam, 
12 fanams = l rix dollar. 
. The current value of this rix dollar is 40 cts. F. money. 

114. United States on Colombo. Reduce 7328 lix 
dollars 9 fanams to Federal money; excbai^ge at 40ceiits 
per rix dollar. 

115. Colombo on United States. Reduce $1426.71 
Federal money to money of Colombo; exchange at 1 rix 
dollar per 38 cents. 

MAURITIUS, (IJOe ^ FWmce.) 

In Mauritius, accounts are kept in two different ways, 
viz. in dollars of IQD cents, which is the mode adopted 
in public or government accounts; and in do liars ^ livreS} 
and soU, which method is mostly used by merchants. 

20 sols = 1 livre. 
10 livres=l dollar. 
These are called colonial livres, and are 10 cents each. 

116. United States on Mauritius. Reduce 4132 dol- 
lars 7 livres 10 sols to Federal money; exchange at 1 
dollar per dollar of Mauritius. 

117. Mauritius on United States. Reduce $7547.47, 
Federal money, to money of Mauritius; exchange at 98 
cents per dollar of Mauritius. 



ARBITRATION OF EXCHANGE. 

Arbitration of exchange is a comparison of the 
courses of exchange between different countries, in order 
to ascertain the most advantageous course of drawing or 
remitting bills. It is distinguished into simple and com- 
pound arbitration. 

Simple Arbitration is a comparison between the ex- 
changes of two places through a third; that is, it is finding 
such a rate of exchange between two places, as shall be 
in proportion to the rates quoted between each of them 
and a third place. The exchange thus determiii^ is 
called the arbitrated price. 
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If, for example, the course of exchange between Lon- 
^ don and Paris is 24 francs for 1 pound sterling, and be- 
l tween Paris and Amsterdam 54 pence Flemish for 3 
francs, the arbiti^aced price between London and Amster- 
dam through Paris, is 36 shillings Flemish for 1 pound 
sterling; for, as 3fr. : 24fr.=54d. : 36s. Flem. 

Suppose the arbitrated price to be, as before stated, 
36s. Flemish for £1 sterling; and suppose the direct 
course between London and Amsterdam to be 37 s. 
Flemish; then London, by drawing directly on Amster- 
dam, must give 37s. Flemish for £1 sterling; whereas, 
by drawing through Paris, he will give only 36 s. Flemish, 
for £ 1 sterling. It is therefore the interest of London 
to draw indirectly on Amsterdam thV-ough Paris. 

On the contrary, if London remits directly to Amster- 
dam, London will receive 37s. Flemish for £l sterling; 
but, by remitting through Paris, London will receive only 
36 s. Flemish. It is the interest of London, therefore, 
to remit directly to Amsterdam. 

118. If the exchange of London with Genoa is 47 d. 
sterling per pezza, and that of Amsterdam with Genoa 86 
grotes Flemish per pezza, what is the proportional or 
arbitrated exchange between London and Amsterdam 
through G^oa.^ that is, how many shillings and grotes 
Flemish are equal to JS 1 sterling ? 

Since 47 d. sterling is equal to 1 pezza, and this pezza 
is equal to 86 grotes Flemish, the question may be stated 
thus; 47 d. sterling : 240 d. sterling =86 grotes Flemish: 
•flnff. which is 36 s. 7-^^ grotes Fl. By the Chain Rule, 
(See Art. xxvi), the statement is as follows. 

1 pound sterling. 
1 pound sterling =240 pence. 
47 pence = 1 pezza. 

1 pezza = 86 grotes Fl. 

12 grotes = 1 shilling Fl. 

The product of the consequents being divided by the 
product of the antecedents, will give 36 sh. 7/i^ grotes 
rh for the answer. 

119. If the exchange on London with Hamburgh is 
84 shillings 2 grotes Flemish banco for £ 1 sterling, and 

31 
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tnat of Amsterdam with Hamburgll dSf stivers per lix 
dollar of 2 marks, what is the arbitrated exchange be*! 
tween London and Amsterdam through Hambui^h? 

Since 2 marks are 64 grotes Flemish and 33| stiven 
are 66f grotes Flemish, me question may be stated thus, 
64 grotes Fl. : 66f grotes Fl. == 34 s. 2 grotes Fl. : Am, 
Bv the Chain Rule, the statement is as follows, 

1 pound sterling. 

1 pound sterling =34 s. grotes Flem. 
8 s. Flem = 3 marks. 

2 marks = 33f stivers. 

6 stivers = 1 s. Flemish. 

120. If the exchange of London on Leghorn is 51^d. 
sterling per pezza, and that of Amsterdam on Leghorn 
92| grotes Flemish per pezza, what is the proportional 
exchange between London and Amsterdam through Leg- 
bom? 

121. If the exchange of London on Lisbon be 68 d. 
sterlingper milree, and that of Amsterdam on Lisbon 48 
grotes Flemish per old crusado, what is the arbitrated ex- 
change between London and Amsterdam through LisboD? 

122. If the exchange of London on Madrid is 42 d. 
sterling per dollar of plate, and that of Amsterdam od 
Madrid 96 grotes Flemish per ducat of plate^ what is the 
proportional exchange between London and Amsterdam 
through Madrid? 

123. If the exchange of London on Paris is 24 francs 
per £ 1 sterling, and that of the United States on Paris 
18^ cents per franc, what is the arbitrated or propor- 
tional exchange between London and the United States 
through Paris? 

124. If the exchange of London on Amsterdam is 11 
florins 16 stivers per £ sterling, and that of the United 
States on Amsterdam 38 cents per florin, what is the 
arbitrated exchange between the United States and Lon- 
don through Amsterdam? 

125. If the exchange of the United States on Paris is 
18 cents per franc, and that of Amsterdam on Paris 64 
grotes Flemish for 3 francs, what is the proportional 
lexchange between the United States and Amsterdam 
through Paris? 
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7 126. If the exchaDge of the United States on Lisbon 
J is $1.24 per mikee, and that of Paris on Lisbon 540 
J rees per ecu of 3 francs, what is the proportional ex- 
] change between the United States and Paris through 
Lisbon? 
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COMPOUND ARBITRATION. 

Compound arbitration is a comparison between the 
exchanges of more than three places, to find the arbitrat- 
ed price between the first place and the last, in order to 
determine on the most advantageous mode of negotiating 
bills. - 

127. Suppose the exchange between London and 
Amsterdam to be 35 shillings Flemish for £ 1 sterling; 
between Amsterdam and Lisbon, 42 pence Flemish per 
old crusado; and between Lisbon and Paris, 480 rees 

Eer ecu of 3 francs; what is the arbitrated price between 
lOndon and Paris .^ 

First, 35 s. Fl. : 42d. Fl. = £1 sterling : A; which Is 
2 s. sterling. 

Secondly, 1 old crusado : 480 rees=2s. sterling : A; 
which is 2s. 4|d. sterling. 

Thirdly, 2 s. 4^d, sterlmg : £ 1 sterling =3 francs : 
A ; which is 25 francs. 

Hence the arbitrated price is 25 francs for £ I sterling. 
But all such operations are best performed by the Chain 
Rule; thus, 1 pound sterling. 

1 pound sterling = 35 shillings Flemish. 
3^ shillings Fl. = 1 old crusado. 
1 old crusado =400 rees. 
480 rees = 3 francs. 

The product of the consequents divided by that of 
tlie antecedents gives 25 francs per £ sterling, as before. 

128. Suppose a merchant in London has a sum of 
money to receive in Cadiz, the exchange being at 38 d. 
sterling per dollar of plate; but, instead of drawing di- 
rectly on Cadiz, he draws on Amsterdam, ordering his 
agent there to draw on Paris, and Paris to draw on Ca- 
diz; the exchange between London and Amsterdam being 
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at 35 shiUiiigs Flemish per pound sterling; between Am- 
aterdam and Paris 53^ grotes Flemish per ecu of 3 
francs; and between Paris and Cadiz 15 firancs 50 ce&* 
times per doubloon of plate. What is the arbitrated 
price between London and Cadiz ? 

1 dollar of plate. 
4 dollars of plate = 1 doubloon of plate. 
1 doubloon of plate = 15^ francs. 
3 francs ==» 53^ grotes FL 

12 grotes Fl. = 1 shilling Fl. 

35 shillings Fl. =240 pence sterling. 

The result is 39|i d. sterling per dollar of plate. \ 
The circuitous operation is, therefore, the most advanta- 
geous, as London gets 39^ d* nearly, instead of 38 d. for 
each dollar of plate. 

129. London having a sum to receive in Lisbon, when 
the exchange b at 64 d. sterling per milree, draws on 
Lisbon, but remits his bill to Hamburgh to be negotiated, 
and directs the returns to be made to him in bills on 
Leghorn; the exchange between Hamburgh and Lisbon 
being 45 grotes Flemish per old crusadd; between Ham- 
burgh and Leghorn 85 grotes Flemish per pezza; and 
between London and Leghorn 52 d. sterling per pezza. 
What is the arbitrated price between London and Lis- 
bon ? and what does London give per milree by the cur- 
cuitous exchange ? 

130. A merchant in London has a sum to pay in 
Petersburg, and another to receive in Genoa; but there 
being no regular exchange between these places, London 
draws on Hamburgh, and remits his bill to Petersburg, 
directing Hamburgh to draw on Genoa; tlie exchange 
between London and Genoa being 46^ d. sterling per 
pezza; between Hamburgh and Genoa 81 grotes Flemish 
per pezza; and between Petersburg and Hamburgh 22 
schillings Lubs per ruble. What is the exchange between 
London and Petersburg resulting from the operation? 
that is, how many pence sterling does London pay for 
the ruble? 

131. A merchant in the United States has funds in 
Paris, and owes a sum of money in Hamburgh; he draws 
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*s on London, remits his bill to Hamburgh, and directs 
a London to draw on Paris; the exchange between the 

ei United States and Paris being 18 cents per franc; be- 

i tween London and Paris 24 francs 25 centimes per £ 

sterling; and between Hamburgh and London 13^ marks 

bancQ per £ sterling. How many cents per mark banco 

b does the American merchant pay by this course of ex- 
change? 

132. A merchant in the United States being indebted 
in London, remits bills on Paris to his correspondent in 
that city, and durects him to obtain bills of Paris on Lis- 
bon and remit them to his creditor in London; the ex- 
change between the United States and France being 18 
cents per franc; between Paris and- Lisbon 465 rees per 
ecu of 3 francs; and between London and Lisbon 63d. 
sterling per milreci In this course of exchange, how 
many pence sterling are paid with one dollar of the Unit- 
ed States ? 

In the preceding examples, no notice is taken of the 
expenses mcident to exchange . operations, such as com- 
mission, brokerage, mterest, &c.; but in all transactions 
of business, it is necessary to make allowance for the 
difierence of charges between direct and indirect ex- 
changes, in order to decide on the preference of the one 
to the other. 



FOREIGN COINS. 



THE SILVER COINS of foreign countries, rendered 
current in the United States, by Act of Congress, are 
as 4!e>11ows. Spanish dollars and parts thereof, at 100 
cent^ the dollar. Dollars of Mexico, Peru, Chili, and 
Central America, of not less weight than 415 grains each, 
and those restamped in Brazil of the like weight, and of 
not less fineness than 10 oz. 15 dwt. pure silver in the 
Troy pound, all at 100 cents the dollar. The Five- 
franc pieces of France, weighing 384 grains each, and of 
not less fineness than 10 oz. 16 dwt. pure silver in the 
Troy poimd, at 93 cents the piece. 
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THE GOLD COINS of foreign countries, vnth thdr 
respective weights, and values, are stated in the following 
Table. Those of the countries printed in Italics are 
tendered current, by Act of Congress. 



JVdmes of CquiUriea and Coina. 
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AUSTRIAN DOMINIONS. 

Souverein, 

Double Ducat, ....•• 
Hungarian, Ducats • • • • 

BAVARIA 

Carolin, 

Max d'or, or Maximilian, . . 
Ducat, 

BERNE. 

Ducat, double in proportion, • • 
Pistole^ 

BRAZIL, 

Jahannes, half in proportion • • 
Dobraon, . . . ... . 

Dobra 

Moidore, half in proportion, . . 
Crusade, 

BRUNSWICK. 

Pistole, double in proportion. 
Ducat, . . • 

COLOGNE. 

Ducat, 

COLOMBIA. 

Doubloon . 

DENMARK. 

Ducat, Current, . . , . . 

Ducat, Specie, 

Christian d'or, ..... 

EAST INDIA. 

Rupee, Bombay, 1818, . . . 
Rupee, Madras, 1818, . . . 
Pagoda, Star, . . . . . . 

ENGLAND, 

G linea, half in proportion, . . 
S I fvereign, lialf in proportion, . 



3 14 
I 4 12 

2 5| 

6 5^ 

4 4 
2 6J 

1 23 
4 21 

18 

34 12 
18 6 
6 22 
1^ 

4 21J 

2 6| 



3 
4 
2 



37 7 

58 9 
29 6 



4 95 7 

3 31 8 
2 27 5 

1 98 6 

4 54 2 

17 06 4 

32 70 6 

17 30 1 

6 55 7 

433 5 

4 54 8 
2 23 



2 5J 2 26 7 
17 9 15 63 5 



2 

2 5| 

4 7 

7 11 

7 12 
2 4f 

5 8i 
5 2^ 



1 81 2 

2 26 7 
4 02 1 

7 09 6 
7 11 
1 79 8 

6 07 6 
4 84 6 
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Seven Shilling Piece, • • . 

FRANCE. 

Louis, coined before 1786^ . . 
Double Louis, before 1786, • . 
Louis, coined since 1786, . • 
Double Louis, since 1786, • . 
Napoleon, or 20 francs, . • . 
Double Napoleon or 40 irancs, • 
Same as the new Louis Guinea, 

FRANKFORT ON TH£ MAIN. 

Ducat, • 

GENEVA. 

Pistole, old, 

Pistole, new, 

HAMBURG. 

Ducat, double in proportion, 

GENOA. 

Sequb, 

HANOVER. 

Double George d'or, smgle in pro. 

Ducat, 

Gt)ld Florin, double in pro'n, 

HOLLAND. 

Double Ryder, 

Ryder, 

Ducat, 

Ten Guilder Piece, 5 do. in pro 'n, 

MALTA, 

Double Louis, 

Louis, 

Demi Louis, . ^ . • • ; 

MEXICO. 

Doubloons, shares in pro's, • • 

MILAN. 

Sequin, 

Doppia or Pistole, . • . • 
Port) Livre Pieces, 1808, • . 

NAPLES. 

Six Ducat Piece, 1783, . . • 
Two do. or Sequin, 1762, . 
Three do. or Oncetta, 1818, , 





9» 


1 19 


1 69 8 


5 bl 
10 11 
4 32 
9 30 
4 ^ 
8 7 
5 


4 84 6 
9 69 7 
4 57 6 
9 15 3 

3 85 1 
7 70 3 

4 65 5 


3 5| 


3 37 9 


4 7i 
3 15| 


3 98 5 
3 44 4 


3 5f 


3 37 9« 


3 5| 


3 30 2 


8 13 

2 6| 

3 3 


7 87 9 
3 39 6 
1 67 


13 31 
6 9 

3 5| 

4 8 


13 30 5 
6 04 3 

3 37 5 

4 03 4 


10 16 
5 8 
3 16 


9 27 8 
4 65 2 
2^6 


17 9 


- 

15 53 6 


2 5| 
4 l| 
8 s' 


2 29 

3 80 7 
7 74 2 


5 16 
1 301 
3 10^ 


5 24 9 
1 59 1 
3 49 
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NETHERLANDS. 

Oold Lion, or 14 Florin Piece, 
Ten Florin Piece, 1820, . . 

PARMA. 

Quadruple Pistole, double in pro'n 
Pistole or Droppia, 1787, . 
Pistole or Droppia, 1796, . 
Maria Theresa, 1818, • • 

riEDMONT. 

Pistole c'd since 1785, ^ in pro*n 
Sequin, half in proportion, . 
Carlino, c 'd since 1785, i in pro'n 
Piece of 20 Francs, or Marengo 

POLAND. 

Ducat, 

POR TUGAL. 

Dobraon, 

Dobra, . . • • 

Johannes, 

Moidore, half in proportion, . 
Piece of 16 Testoons, 1600 Rees 
Old Crusado or 400 Rees, . 
New Crusado or 480 Rees, . 
Milree, corned in 1755, . 

PRUSSIA. 

Ducat, 1748, .... 
Ducat, 1787, .... 
Frederick, double, 1769, 
Frederick, double, 1800, 
Frederick, single, 1878, . 
Frederick, single, 1800, . 

ROME. 

Sequin, coined since 1760, 
Scudo of Republic, . • 

RUSSIA. 

Ducat, 1796, . . 
Ducat, 1763, . . 
Gold Ruble, 1756, 
Gold Ruble, 1799, 
Gold Polten, 1777, 
Imperial, 1801, 




18 9 
4 14 
4 14 

4 3^ 

5 20 
2 5 

29 6 
4 3J 



2 5| 



34 12 
18 6 



18 
6 
2 



22 
6. 
15 
16^ 
19| 



2 5| 
2 5| 
8 14 
8 14 
4 7 
4 7 

2 4^ 
17 OJ 



2 
2 
1 



6 

18| 

9 

17i 



5 04 6 
4 01 9 

16 62 8 
4 19 4 

4 13 5 
3 86 1 

5 41 1 

2 28 
27 34 

3 56 4 

2 27 5 

32 70 8 

17 30 1 
17 06 4 

6 55 7 
2 12 1 

58 8 
63 5 
73 



2 
2 

7 
7 
3 
3 



27 
26 
97 
95 
99 
97 



9 
7 
5 
1 
7 
5 



2 25 1 
15 81 1 



2 29 

2 26 

96 

73 

35 

7 82 



7 

7 
7 
7 
5 
9 
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Half Imperial, 1801, . • . • 
Half Imperial, 1818, .... 

SARDINIA. 

Carlino, half in proportion, . . 

SAXONY. 

Ducat, 1784, 

Ducat, 1797, . - 

Augustus, 1754, 

Augustus, 1784, • • • • • 

SICILY. 

Ounce, 1751, 

Double Ounce, 1758,. . . • 

8Pj4IX. 

Doubloons, 1772, double and sin- 
gle and shares in proportion, . . 

Doubloon, 

Pistole, 

Coronilla, (Gold DoL) or inntem, 1801, 

SWEDEN. 

Ducat, . 

SWITZERLAND. 

Pistole of Helvetic Republic, 1800, 

TREVES. 

Ducat, ••.••••• 

TURKEY. 

Sequin fonducli, of Cons 'pie, 1773, 
Sequinfonducli,of Cons'ple, 1789, 
Half Misseir, 1818, . . . • 

Sequin Fonducli, 

Yeermeeblekblek, . • . . 

TUSCANY. 

Zechino, or Sequin, . • . • 
Ruspone of kingdom of Etruria, 

VENICE. 

Zechino, or Sequm, shares in pro. 

WIRTEMBURG. 

Carolin, • 

Ducat, 

ZURICH. 

Docat, double and half in pro'n, 



3 

4 


20| 

H 


3 91 8 
3 93 3 


10 


n 


9 47 2 


2 
2 
4 
4 


5| 


2 26 7 

2 27 9 

3 92 5 
3 97 4 


2 20| 
5 17 


2 50 4 
5 04 4 


17 
17 

4 
1 


1* 


16 02 8 

15 53 5 

3 88 4 

98 3 


2 


5 


2 23 5 


4 


21i 


4 56 


2 


H 


2 26 7 


2 
2 

2 
3 


5| 

H 

5 
If 


1 86 8 
1 84 8 
52 1 
1 83 
3 02 8 


2 
6 


5| 
17j 


2 31 8 
6 93 8 


2 


6 


2 31 


6 
2 


5 


4 89 8 
2 23 5 
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FOREIGN WEIGHTS AND MEASURES. 

The weights and measures of GREAT BRITAIN are 
the same as those of the United States, excepting the 
variations which are noted in the tables of ^ Weights and 
Measures/ page 27. 



The weights and measures of FRANCE being more 
nicely adjusted than those of any other country, will be 
here given the more fully on that account. It is, howeTcr, 
to be observed, that these weights and measures are ac- 
cording to a new system^ not yet in very commoo use. 

Tlie fundamental standard adopted in France for the 
metrical system of weights and measures, is a quadrant 
of the meridian; that is to say, the distance from the 
equator to the north pole. This quadrant is divided into 
ten millions of equal parts, and one of these equal parts 
is called the Metre, which is adopted as the unit oi 
length, and from which by decimal multiplication and 
division all other measures are derived. 

In order to express the decimal proportions, the fol- 
lowuig vocabulary of names has been adopted. 

For multipliers, 

the word Deca prefixed, means 
Hecto 
Chilo 
Myria 
For divisors, 

the word Deci prefixed, expresses the 10th part. 

" Centi " " 100th part. 

^ " Milli " " 1000th part. 

It may assist the memory to observe that the terms for 
multiplying are Greek, and those for dividing, Latin 
Thus, Deca-metre means 10 Metres. 

Deci-mctre *' the 10th part of a Metre. 

Hecto-metre " 100 Metres. 

Centi-metre " the 100th part of a Metrej &c. 



ii 









10 times. 
100 times. 
1000 times. 
10000 times 
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French Long Measure. 

The Metrej which is the unit of loDg measure^ is equal 
to 39.371 English inches. 

= I centi-metre, 
= 1 deci-metre, 
= 1 Metre 
= 1 deca-metre, 
= r faecto-metre) 
10 hecto-metres = 1 chilo-metre, 
10 chilo-metres =;=1 m3rria-metre. 

French Square Measure. 

The Are^ which is a square deca-metre (or 100 square 
Metres) , is the unit of square or superficial measure, and 
is equal to 3.953 English square rods. 



10 milli-metres 
10 centi-metres 
10 deci-metres 
10 Metres . . 
10 deca-metres 



10 milliares . 


. — 1 centiare; 


10 centiares • 


. =1 deciare; 


10 deciares . 


. — 1 Are; 


10 Ares 


• =1 decare; 


10 decares 


• =1 hectare; 


10 hectares 


. =1 chilare; 


10 chilares 


. — 1 mjrriare. 



French Measures of Capacitt. 

The Litre^ which is the cube of a decimetre, is the 
unit of all liquid measures, and of all other measures of 
capacity. The Litre is equal to 61.028 English cubic 



inches. 



10 millilitres . 
10 centilitres . 
10 decilitres . 
10 Litres 
10 decalitres • 
10 hectolitres 
10 chilolitres . 



= 1 centilitre; 
= 1 decilitre; 
= 1 Litre; 
= 1 decalitre; 
= 1 hectolitre; 
s= 1 chilolitre; 
ssl myrialitre. 



French Solid Measi/re. 

The Stere^ which is a cube of the metre, is the unit of 
solid measure, that is used for fire-wood, stone, &c. 
The Stere is equal to 35.31714 English cubic feet; it if 
the aame as the chilolitre in measures of capacity. 



ARITHMETIC. 

10 decisteres . = 1 Stere ; 
10 Steres . . =1 decastere. 
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French Weights. 

The Gramnu^ which is the weight of a cubic centi- 
metre of distilled water of the temperature of melting 
ice, is the unit of all weights. The Granune is equal to 
15.434 grains Troy. 

A milligramme is 1000th part of a gramme, = 
A centigramme is 100th part of a gramme, = 
A decigramme is 10th part of a gramme, = 

A GRAMME = 

A decagramme is 10 grammes, = 

A hectogramme is 100 grammes, 
Achilogramme is 1000 grammes, 
A myriagramme is 10000 grammes, 

AH the preceding French weights and measures are de 
ducedfrom some decimal proportion of the metre. Thus 
the chilogramme corresponds with the contents of a 
cubic vessel of pure water at the lowest temperature, the 
side of which vessel is the tenth part of the metre (the 
decimetre), and the gramme answers to the like contents 
of a cubic vessel, the side of which is the hundredth part 
of the metre (the centimetre) ; for the contents of all 
cubic vessels are to each other in the tripUcate ratio of 
liieir sides. 



Grains Tray 

0.0154 

0.1543 

1.5434 

15.4340 

== 154.3400 

= 1543.4000 

= 15434.0000 

=154340.0000 



100 lb. of HAMBURGH 

The shipfund is 280 lb. 
1 foot, Hamburgh 
The Hamburgh ell is 2 feet 
The Hamburgh mile 
The fass of Hamburgh 
The last of grain is 60 fesses 
The ahm of Hamburgh 

too lb. of AMSTERDAM 

4 shipfuhds is 1 ship-pound 
The Amsterdam last 



• 106.8 lb. avoirdupois. 
= 299 lb. avoirdupois. 
11.289 inches, U. S. 
22.578 inches, U. S. 
4.684 miles, U. S. 
1.494 bushel of U. S. 
89.64 bushels of U.S. 
: 38.25 gallons, U. S. 

108.93 lb. avoirdupois. 
326.79 lb. avoirdupois 
85.248 bushels, U.S. 
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The Aam (liquid) 
The Amsterdam foot 
The ell of Amsterdam 
The ell of the Hague 
The ell of Brabant 

1001b. of PORTUGAL 

An arroba is 32 lb. 
The moyo, a dry measure 
The almude, a liquid measure 
The pe or foot, long measure 
The palmo or standard span 
The vara is 5 palmos 
The Portuguese mile 

100 lb. of SPAIN 
The arroba of wine 
The fanega, -^ of a cahias 
The Spanish standard foot 
The vara, a cloth measure 
The legua or league 



1 001b. victualie, of SWEDEN = 

The Swedish foot 

The Swedish ell is 2 feet 

The Swedish mile 

The kann, (both dry and liquid): 

100 kanns = 

too kanns 

100 lb. of RUSSIA 

400 lb. make 1 berquit = 

A pood is 40 lb. Russian = 

A chetwert, a dry measure, = 

The vedro, a liquid measure, = 

The Russian inch 

The Russian foot s 

The arsheen, a cloth measure, = 

The sashine or fathom ^ s 

A went or Busttan mile 

93 



=41 gallons, U. Staten* 
= 11.147 inches, U. S. 
=27.0797 inches, U. S. 
=27.333 inches, U. S. 
=27.685 inches, U. S. 



:101.19 1b. avoirdupo'f. 
:32.38 lb. avoirdupois. 
:23.03 bushels, U. S. 
:4.37 gallons, U. S 
= 12.944 inches, U. S. 
8.64 mches, U. S. 
43.2 inches, U. S. 
1.25 mile, U. S. 

: 101 .44 lb. avoirdupois. 
:4.245 gallons, U. S. 
: 1.599 bushels, U. S. 
= 11.128 inches, U. S. 
: 33. 384 inches, U. S. 
=4.291 miles, U. S. 

=93.76 lb. avoirdupois. 
= 11.684 inches, U. S. 
=23.368 inches, U. S. 
=6.64 miles, U. S. 
sl59f cubic m. U. S. 
=69.09 galls. wme,U. 9. 
=7.42 bushels, U. S. 

=90.26 lb. avoirdupois. 
=361.04 lb. avoirdupoii. 
= 36.1054 lb. avoir's. 
=5.952 bushels, U.S. 
=3.246 gallons, U S. 
= 1 inch, U. S. 
= 13.75 inches, U S. 
:28 inches, U. S. 
=7 feet, U. S. 
:S500 feet, U. S. 
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lOOlb. of PRUSSIA 

The quintal is 110 Q)- 

The scheffel, a dry measure, 

The eimer, a liquid measure, 

The Prussian foot 

The Prussian ell 

The Prussian mile 

JOO lb. DENMARK, 

The centner is 100 lb. 
The shippond is 320 lb. 
The bbl.or toende, a dry meas. 
The viertel, a liquid measure. 
The Danish or Rhineland foot 
The Danish ell is 2 feet 
The Danish mile 

A cantaro grosso, NAPLES, 
The cantaro piccolo 
The tomolo, a dry measure. 
The carro is 36 tomoli 
The barile, a liquid measure. 
The carro of wine is 24 barili 
The palmo, long measure. 
The canna is 8 palmi 



= 103.11 lb. avcirdupois 
= 113.421 lb. avoir's. 
= 1.5594 bushel, U. S. 
= 18.14 gallons, U. S. 
= 12.356 inches, U. S. 
=26.256 inches, U. S. 
=4.68 miles, U. S. 

= 110.28 lb. avoir's. 
= 110.28 lb. avoir's. 
=352.896 lb. 

: 3. 9472 bushels, U. S. 

:2.041 gallons, U. S: 

= 12.356 inches, XJ. S. 

=24.712 inches, U. S. 

:4.684 miles, U. S. 

= 1 96 . 5 lb . avoirdupois. 
:1061b. avoirdupois. 
= 1.451 bushels, U. S. 
=52.236 bushels, U. S 
= 11 gallons. U. S. 
=264 gallons. U. S. 
= 10.38 inches, U. S, 
= 83.04 inches, U. S. 



1001b. orlibras, SICILY, 

The cantaro grosso 

The cantaro sottile 

The salmagrossa, a dry measure, 

The salma generale 

The salma, a liquid measure. 

The palmo, a long measure, 

The canna is 8 palmi 

JOOlb. of LEGHORN, 

Tn^ sacco, a dry measure. 
The barile, a liquid measure, 
155 braccia, cloth measure, 
The canna of 4 braccia 



70 lb. avoirdupois 
192.5 lb. avoirdupois 
175 lb. avoirdupois. 
:9.77 bushels, U. S. 
=7.85 bushels, U, S. 
:23.06 gallons, U. S. 
:9.5 inches, U. S. 
:76 inches, U. S. 

:75 lb. avoirdupois. 
:2yV bushels, U. S 
: 12 gallons, U. S. 
a 00 yards, U. S. 
'93 inches, U. S. 
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100 lb. peso grosso of GENOA, = 
100 lb. peso sottile = 

The minaj a dry measure, = 

The mezzarola, liquid measui*e, = 
The palmo, long measure, = 

The braccio is 2\ palmi = 

100 lb. peso grosso, VENICE, 

100 lb. peso sottile 

The stajo, a dry measure. 

The moggio is 4 staja 

The bigoncia, liquid measure, 

The anfora is 4 bigonzi. 

The braccio for woollens, 

The braccio for silks 

The Venetian foot 



76.8751b. avoir's. 
69.89 lb. avoir's. 
3.426 bushels, U. S, 
39.22 gallons. U. S. 
9.725 mches, U. S. 
= 22.692 mches, U. S. 

= 105.18 lb avour'?. 
=66.4 lb. avoir's. 
:2.27 bushels, U. S. 
=9.08 bushels, U. S. 
:34.2375 galls. U. S. 
= 136.95 galls. U. S. 
=26.61 inches, U. S. 
:24.8 inches, U. S. 
: 13.68 inches, U. S. 



1001b. of TRIESTE, 

The stajo, dry measure, = 

The orna, or eimer, liquid = 

The ell for woollens = 

The ell for silks 

The Austrian mile = 

1001b. or libras, ROME, 

The rubbio, dry measure, = 

The barile., liquid measure, = 

The Roman foot = 

The mercantile canna = 

The Roman mile = 

100 lb. or 100 rottoli, MALTA,: 
The salma, dry measure, 
The foot of Malta 

The canna is 8 palmi = 

The cantaro, kintal, SMYRNA,= 

The oke or oka = 

The killow, dry measure, = 

The pic, long measure, = 



:123.61b. avoirdupois. 
=2.344 bushels, U. S. 
= 14.94 gallons, U. S. 
:26.6 inches, U. S. 
=25.2 inches, U. S. 
:4.6 miles, U. S. 

: 74.77 lb. avoirdupois. 
:8.356 bushels, U. S. 
: 15.409 galls. U. S. 
: 11.72 inches, U. S. 
: 78.34 inches, U. S 
:7.4 furlongs, U. S. 

= 174.5 lb. avoirdupois. 
=8.221 bushels, U. S. 
= 11^ inches, U. S. . 
= 81.9 inches, U. S. 

: 129.48 Ib.avoirdupois* 
2.833 lb. avoirdupois. 
1.456 bushels, U S. 
:27 inches, U. S 
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A factory maund of BENGAL, =74f lb. avoirdupois. 
A bazar maund, =82^ lb. avoirdupois. 

The haut or cubit =18 inches, U. S. 

The guz =1 yard U. S. 

The coss or mile = 1.238 miles U. S. 



The maund of BOMBAY, 
The candy is 20 maunds 
A bs^ of rice weighs 6 maunds 
The candy, dry measure, 
The haut or covid 

The maund of MADRAS, 
The candy is 20 maunds 
The baruay, a Malabar weight. 
The garee, dry measure. 
The covid, long measure, 

The pecul of CANTON, 
The catty is 100th part of a pecul, 
The covid or cobre, long meas. 

The pecul of JAPAN, 

The catti is 1 00th part of a pecul, 

The inc or tattamy, long meas. 

The bahar of BENCOOLEN, 
The bamboo, liquid measure. 
The coyang is 800 bamboos 

The bahar of ACHEEN, 
The maund of rice 
The loxa of betel nuts 
The loxa of nuts (when good) 

ThepeculofBATAVIA, 
83 karines, liquid measure, 
The ell, long measure, 



= 28 lb. avoirdupois. 
= 560 lb. avoirdupois 
= 168 lb. avoirdupois. 
=25 bushels, U. S. 
= 18 inches, U. S. 

=25 lb. avoirdupois. 
= 500 lb. avoirdupois 
=482.25 lb. avoir's. 
= 140 bushels, U. S. 
:£=18 inches, U. S. 

= 133^ lb. avoirdupois 
= 1.333 lb. avoirdupois- 
= 14.625 inches U. S. 

= 130 lb. avoirdupois 
= 1.3 lb. avoirdupois. 
= 6.25 feet, U. S. 

= 560 lb. avoirdupois. 
= 1 gallon, U. S. 
= 800 gallons, U. S. 

= 423.425 lb. avoir's. 
=75 lb. avoirdupois 
= 10000 nuts. 
= 168 lb. avoirdupois. 

= 135^^ lb. avoirdupois 
= 13 gallons, U. S. 
=27 inches, U. S. 



The candy of COLOMBO, =500lb. avoirdupois. 
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XXXIX. 

MENSURATION. 

Mensuration is the art or practice of measuring, 
and has primary reference to the measurement of super 
ficies and solids. 

Mensuration involves a knowledge of Geometry; and, 
as that science is not the object of this work, we shall 
confine our exercises under this head to those measure- 
ments, which are most likely to be useful in the ordinary 
concerns of life. 

SUPERFICIES OR SURFACE. ' 

It has already been taught, that surfaces are measured 
in squares y and that the area of any square figure, or any 
parallelogram is found by multiplying together the let^h 
and breadth of the figure. For observations on the square 
and parallelogram, see page 162. 

Area of a Rhombus, A rhom- 
bus is a figure with four equal 
sides, having two of its angles 
greater, and two less than the 
angles of a square. The greater 
angles are called obtuse angles, 
and the smaller, acute angles. 
To find the area of a rhombus, first drop a perpendicular 
from one of the obtuse angles to the opposite side, then 
multiply the side by the perpendicular, 

1 . How many square feet are there in a flooring, the 
form of which is that of a rhombus, measuring 15 feet co 
the side, and 12.5, feet in the perpendicular ? 

Area OF A Rhomboid. A rhom- 
boid is a figure with four sides, 
which are not all equal, but 
whose opposite sides are equal, 
and whose opposite angles are 
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equal, having, like a rhombus, two obtuse, and two acuta 
angles. To find the area of a rhomboid, drop a perpeik' 
dicularfrom one of the obttue angles^ to the opposite longv 
ftde, and multiply the longer aide by the perpendicular. 

2. What is tne area of a rhomboid whose longer side 
is 18.75 feet, and whose perpendicular b 9.25 feet? 

Area of Triangles. It 
b obvious, that a right-anded 
triangle contains just half as 
much surface as would be c(m- 
tained in a square or parallelo- 
eram, two of whose sides are 
formed by the base and perpen- 
dicular of the triangle. Therefore, the area of a right' 
angled triangle is found, by multiplying together either 
the base and half the perpendicularj or, the perpendictdair 
and half the base, 

3. How many square rods of land are there in a lot, 
which is laid out in a right-angled triangle, the base mea- 
suring 19 rods, and the perpendicular 15 rods ? 

4. How many acres of land in a lot, whose form is that 
of a right-angled triangle, the base measuring 113 rods, 
and the perpendicular 75 rods ? 

An Equilateral triangle is 
a triangle whose sides are all 
equal — such is the first of the 
two triangles adjoined. An 
obtuse-angled triangle is that 
which has one obtuse angle 
— such is the second of the 
triangles adjoined. Whatever 
may be the form of a triangle, 
if it have not a right angle, it 
must be cut into two right- 
angled triangles before it can 
be measured: and this is done 
by dropping a perpendicular 
from the opposite angle to the 
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base. The area is then found by muUij^ying together the 
base and half the perpendictUarj or, the perpendicular 
and half the base. 

5. How many square mches in a triangle, whose base 
ia 17^ inches, and whose perpendicukr height is 11| 
inches ? 

6. How many square feet in a board 18 feet long, 16 
inches wide at one end, and tapering to a point at the 
other end ? 

7. How many square feet in a plank 14 feet long, 17 
mches wide at one end, and 10 inches wide at the other 
end? 

In this example, add the width of the two ends together, 
and take half the sum for one of the factors. 

Area of Circles. To find the area of a circle, 
multiply the circumference by half the diameter^ and 
divide the product by 2. When either the circumfer- 
ence, or the diameter is the only dimension known, the 
other dimension may be found, as stated in page 173. 

8. What is the area of the head of a cask, the diameter 
of which is 18 inches } 

9. Suppose a cylinder to measure 3 feet in circum* 
ference; what is the area of one end ? 

Area of Globes. To find the convex area of a 
globe or sphere, multiply the circumference and diameter 
together. When the diameter is not known, it may be 
found from the circumference, as stated in page 173. 

10. How many square inches are there on the surface 
of a globe, whose circumference is 14 inches ? 

11. Suppose the earth to be 25020 miles in circum« 
ference, what must be the area of its whole surface ^ 



SOUDS AND CAPACITIES. 

It has already been taught, that solids and capacities are 
measured in cubes. It has also been shown, that the 
contents of any thing having six sides — its opposite sides 
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being equal, and all its aiwles hein^ lUht angles — an 
fouua by multiplying together the leogm^ and breadth, 
and depth of the thing. 

SoLiDiTT OF Wedgeb. To find the solid contents 
of a wedge, firit, Jind the arta of tke head or end of tk 
vedge, and then multiply tkia area by half the length. 

12. How many solid inches are ihere in a wedge, 12 
inches long, Sioches wide, and Ijinch thick at the head? 

13. What are the solid contents (in feet and inches) 
of a plank, 15 feet long, 17 inches wide, 2j inches thick 
at one end, and the thickness tapering to nothing at the 
other end? 

14. What are the solid contents of a stick of hewn 
timber, measuring in length 13 feet, in breadth 2ft. 4ii]., 
in depth 2 feet at one end, and 1 ft. 6 in. at the other end .' 

In this example, add the depth of the two ends together, 
and take one half of the sum for the depth to be used 
in the multiplication. 

Solidity or Prisms. A prism b a 
body with two equal ends, which are ,ifl|li 
either square, triangular, or polygonal, 
and three or more sides, which meet in 
parallel lines, running from the several 
angles of one end to those of the other. 
The adjoined is a representation of a 
triangular prism. 

The solid contents of prisms of all 
kinds, whether square, triangular, or 
_ )nal, are found by one general rule, 
Find the area of the end or base, and multiply thii 
area by the length or height. 

15. How many cubic inches are there in a triangular 
prism, which is 16 inches in length, the ends measuriog 
1.2 inches on a side, and 1.01 inches perpendicular .' 

16. How many cubic feet are there in a slick of tim- 
ber 18 feet long, hewn 3 square, the ends forming equi- 
lateral triangles of 10 inches side, and 8.7 mches perpen- 
dicular .' 
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Solidity of Cylirders. - A cylin- 
der is a round body, the two opposite 
sides, or ends of which, are circular 
planes, equal, and parallel. Forinstance, 
a stick of round timber of uniform cir- 
cumference, having its ends sawed at 
right angles with its length, is a cylinder: 
also, a common grindstone is a cylinder. 
To find the solid contents of a cylinder, 
jirtt, find the area of one end, and then 
multiply this area by the length. 

17. What are the solid contents of a cylinder whose 
length is 5 feet, and circumference 6.4 feet ? (To find 
the diameter, see page 173.) 

18. What are the contents of a cylinder whose length 
is 2 feet, and diameter 10 inches ? 

SoLiDiTr OF Pyramids. Solids, which decrease 
gradually from the base, till they come to a point, are 
called pyramids. They are of different kinds, according 
to the fi^e of their bases, if the pyramid has a square 
base, it is called a square pyramid; if a triangular base, a 
triangular pyramid; if the base be a circle, a circular 
pyramid, or a Come. The point in which the pyramid 
ends is called the vertex. A line through the centre of 
tbepyramid, from the vertex to the base, is the height. 

The JVtuIrum of a pyramid Is what remains, after any 
portion of the top has been cut off, parallel to the base. 
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To find the cubical contents of a pyramid, first find 
the area of the base^ then multiply this area by one-third 
of the height. 

19. How many cubic inches are there in a square 
pyramid, 3 feet in height, and 9 inches square at the 
base ? 

20. How many cubic inches are there m a triangular 
pyramid, measuring 4 feet in height, 12 inches on each 
side of the base, and 10.4 inches from either angle of the 
base perpendicular to the opposite side ? 

21. How many cubical mches in a cone, tlie height 
of which is 19 inches, and the diameter of the base 12 
'nches ? 

Solidity op Frustrums. To find the cubical con 
tents of the frustrum of a square pyramid, multiply the 
side of the base by the side of the top^ and to the product 
add one-third of the square of the difference of the sides, 
and the sum will be the mean are% between the two ends. 
Multiply the mean area by the height^ and the product 
will be the cxtbical contents 

To find the cubical contents of the frustrum of a Cone, 
multiply together the diameters of base and top^ and to 
the product add one-third of the square of the difference 
of the diameters; then multiply this sum by .7854, and 
the product will be the mean area between the two ends. 
Multiply the mean area by the height, and the product 
will be the cubical contents. 

22. How many cubical inches in the frustrum of a 
square pyramid, 20 mches in height, 12 inches square at 
the base, and 5 inches square at the top ? 

23. How many cubic feet in a stick of hewn timber, 
18 feet long, 16 inches square at one end, and 12^ inches 
square at the other end ^ 

24. How many cubic inches are there in the frustrum 
of a cone, measuring 3 feet in height, 16 inches in diam 
eter at the base, and 6 inches in diameter at the top ? 

25. How many gallons of water can be contained in a 
round cistern, 6 feet in height, 4 feet in diameter at the 
bottom, and 3^ feet in diameter at the top ? (Allow 231 
cubie inches to the gallon.) 
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SoLiDiTT OP Globes. To find the cubical contents 
of a globe or sphere, firsts find the convex area^ as before 
directed J then multiply the area by one-sixth of the diam- 
tier; the product will be the cubical contents. 

26. What are the cubical contents of a globe measuring 
25 inches in circumference ? 

27. How many cubic miles does the earth contaki, 
allowing its circumference to be 25020 miles ? 

Solidity of Irregular Bodies. The cubical 
contents of a body, which cannot be reduced to regular 
geometrical form may be found as follows. Immerse it 
in a vessel partly full of water; then the contents of that 
part of the vessel filled by the rising of the water will be 
the contents of the body immersed. 

28. How many cubic inches are there in a lobster, 
which, being in^mersed in a bucket 10 inches in diameter 
at top and bottom, raises the water 3 inches f 

GAUGING OF CASKS. 

Although the difficulty of getting the true dimensions 
of the interior of casks, and the variety of their curve, 
must prevent perfect accuracy in their mensuration, yet, 
by careful observation in taking the dimensions, a result 
may be had, which will be sufficiently correct for all com- 
mon purposes. 

rule. Take the interior length of the cask^ the diame- 
ter at the bung^ and the diameter at the heady all in 
inches. Subtract the head diameter from the bung 
diameter J and note the difference. 

If the staves of the cask be much curved between the 
bung and head, multiply the difference noted by .7; if 
but LITTLE curved^ by '6; or^ if they be of a medium 
turve^ by .65; and add the product to the head diameter; 
the sum is the mean diameter , and thus the cask is rC" 
duced to a cylinder. 

Square the mean diameter^ and multiply the square by 
the length of the cask; then divide this product by 294, 
and the quotient will be the number of wine gallonsjwhich 
tkt cask may contain. 
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It may be observed, that whea a cade la reduced t» 
eylindevy its contents may be found in cubical incb 
and thence its contents in bushels, or any other of Ae 
measures of capacity. 

The length of the cask is most conveniently taken bj 
callipers; allowing for the thickness of both bei^ds, from 
I to 2 inches, according to the size of the cask. When 
no callipers can be had, the length of the stave must be 
taken in a right line, and a proper deduction made for 
the chimes, with that for the heads. The head diameter 
is to be taken within tlie chimes, and from .3 to .6 of ao 
inch must be deducted, on account of the grieater diick- 
aess of the stave inside the head. 

29. How many gallons will a cask contain, the interior 
of wliich measures 34.5 inches in length, 19 inches is 
diameter at the bung, and 16 inches in diameter at the 
head; the staves being much curved ? 

30. How many gaUons will a cask contain, the dimen- 
sions of which are 43 inches in length, 31.4 inches buog 
diameter, and 26 inches head diameter; the staves being 
but little curved ? 

31. Find the capacity of a cask measuring 52 inches 
m length, 33.5 mches bung diameter, 25.3 inches bead 
diameter, and . of medium curve between the bung 
head. 



TONNAGE OF VESSELS. 

There are two methods of measurmg a vessel practised 
—one by the ship-carpenter, who builds the vessel at a 
certain price per ton, and another by the officers of gov- 
ernment, who collect the revenue. 

CARPENTEKS* RULE. FoT HngU-decked vesseh, mul- 
tiply together the length of the keel, the breadth at the 
main beam, and the depth of the hold — all in feet — and 
divide the product by 95; the quotient is the tonnage. For 
double-decked vessels, take half the breadth at the beam 
for the depth of the hold, and work as before. 

When a single-decked vessel has its deck bolted at any 
height above the wale, the carpenter is usually paid for 
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one-half of this extra height; that is, one-half of the height 
above the wale is added to the depth below the wale, and 
this sum is used in the calculation, as the depth of the 
bold. 

GOVERNMENT RULE. ^^ If the vessel be dotibU'deckedj 
take the length thereof from the fore part of the main 
stern^ to the after part of the stern-post, abone the upper 
deck; the breadth thereof at the broadest part above the 
main wales, half of which breadth shall be accounted the 
depth of such vessel, and then deduct from the length, 
three-fifths of the breadth, multiply the remainder by the 
breadth and the product by the depth, and divide this 
last product by 95, the quotient whereof shall be deemed 
the true contents or tonnage of such ship or vessel; and if 
such ship or vessel be single-decked, take the length and 
breadth, as above directed, deduct from said length three* 
fifths of the breadth, and take the depth from the under 
side of the deck plank to the ceiling in the hold, then 
multiply and divide as aforesaid, and the quotient shall 
be deemed the tonnage.^' 

32. What is the carpenter's tonnage of a single-decked 
vessel, the keel of which measures 60 feet, the breadth 
20 feet, and the depth 8 feet ? 

33. What is the carpenter's tonnage of a double-decked 
vessel of 72 feet keel, and 22.5 feet breadth.^ 

34. A merchant agreed with a carpenter to build a 
single-decked vessel of 58 feet keel, 20 feet breadth at 
the beam, and 8 feet hold, but afterwards chose to make 
the hold 10 feet deep, by raising the deck 2 feet above 
the wale. What tonnage must be paid for ? 

35. What is the government tonnage of a double-decked 
vessel, 110.5 feet keeK and 30.6 feet breadth at the 
beam.^ 

36. What is the government tonnage of a single-decked 
vessel, which measures 76.4 feet in length, 28.6 feet in 
breadth, and 12.3 feet in depth ? 

37. What is the government tonnage of a single-decked 
vessel, whose length is 66 feet, breadth 20 feet, and dcoth 
9-feet ? 

23 
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XL. 

MECHANICAL POWERS. 

The MECHANICAL POWERS are certain simple instni- 
ments employed in raising greater weights, or overcoming 
greater resistance than could be effected by the direct 
application of natural strength. They are usually ac- 
counted six in number; viz. the Lever ^ the Wheel mi 
Jlxhj the Pulleyj the Inclined Plancj the Wedge^ and 
the Screw. 

The advantage gained by the use of the mechanical 
powers, does not consist in any increase of the quantum 
of force exerted by the moving agent, but, in the concen- 
tration of force; that is, in bringing the whole force of a 
power acting through a greater space, into an action 
within a less space. The principle is illustrated by the 
consideration, that the quantum of force necessary to raise 
1 pound 10 feet, will raise 10 pounds 1 foot. 

Weight and Power ^ when opposed to each other, sig- 
nify the body to be moved and the body that moves it. 

THE LEVER. 



A lever is any inflexible 





oar, which serves to raise ^^ 

weights, while it is support- flB 

ed at a point, which is the ^^ 

centre of its motion, by a 

fulcrum or prop. There are several kinds of lever used 

in mechanics; the more common kind, however, is that 

which is shown above. 

^8 the distance between the weight and fulcrum is to 
the distance between the power and fulcrum^ so is the 
power to the weight. 

It must be observed, that, in the above proportion, and 
in all the succeeding proportions of weight and power, 
the power intended is only sufficient to balance the weight* 
a cad weight is to be raised, sufficient power must be 
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added to overcome friction; then any further addition of 
power will produce motion; and the comparative velocity 
of the weight and power, will depend on the comparative 
length of the two arms of the lever. It is a universal 
principle in mechanics, that the ratio of the potoer to the 
weight is equal to the ratio of the velocity of the weight 
to the velocity of the power 

1. If a man weighing 160 pounds rest on the end of a 
lever 10 feet long, what weight will he balance on the 
other end, the fulcrum being 1 foot from the weight } 

In this example, the distance between the weight and 
fulcrum being 1 foot, that between the power and fidcrum 
is*10— 1=9 ft. Then 1ft. : 9ft.==160lb. : A 

2. Suppose a weight of 1440 poimds is to be r^sed 
with a lever 10 feet long, the fulcrum being fixed 1 foot 
from the weight; what power must be applied to the other 
end of the lever, to effect a balance ? 

(Oft. : lft.= 14401b. : A) 

3. If a weight of 1440 pounds be placed 1 foot from 
the fulcrum; at what distance from the fulcrum must a 
power of 160 pounds be placed, to balance the weight? 

(1601b. : 1440lb.=lft. : A) 

4. At what distance from a weight of 1440 pounds must 
the fulcrum be placed; so that a power of 160 pounds, 
applied 9 feet fiipm the fulcrum, will effect a balance f 

(14401b. : 160lb.= 9ft. : A) 

5. If one arm of a lever be 44 feet, and the other 5 
feet, what power must be applied to the longer arm, to 
balance a weight of 500 pounds on the shorter arm ? 

6. Suppose a lever 6 feet long, with one end applied 
to a rock, which weighs 1000 pounds, and resting on a 
fulcrum 1^ foot from the rock; what power must be ap- 
plied to the other end, to balance the rock ^ 

7. Suppose a bar 12 feet long to have 60 pounds at 
tached to one end, and 30 pounds to the other, at what 
distance from each end must a fulcrum be placed, to 
produce a balance ? 

8. If A and B carry a weight of 250 poimds, suspended 
upon a pole between them, 5 feet from A, and 3 fe»4 
from B, how many pounds does each carry ? 
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THE WHEEL AND AXLE. 



The wheel imd axle are 
here represented, with the 
weight attached to the cir- 
cumference of the axle, end 
the power applied to the cir- 
cumference of the wheel. The 
principle of the lever is ob- 
vious m the wheel and axle — 
the axb or common centre 
being the fulcrum, the circum- 
ference of the wheel being the 
power end of the lever, and 
the circumference of the axle, 




the end applied to the weight. Hence, the radius of the 
axle 13 to uie radius of the wheel, as the power is to the 
weight: or, by a statement more frequently convenient — 
M the diameter of the axle is to the diameter of the 
wheels so is the power to the weight. 

9. A mechanic would make a windlass in such manner, 
that 1 pound applied to the wheel, shall be equal to 10 
pounds suspended irom the axle. Now, supposing the 
axle to be six inches in diameter, what must be the diam- 
eter of the wheel .' 

1 0. Suppose the diameter of a wheel to be 8 feet, what 
must be tne diameter of the axle, that 1 pound on the 
wheel shall balance 15 pounds on the axle } 

1 1 . Suppose the diameter of an axle to be 4 inches, 
and that of the wheel 3 feet; what power at the wheel 
will balance 28 pounds at the axle ? 

12. If the diameter of a wheel be 7 feet, and that of 
the axle 8 inches, what weight at the axle will balance 
40 pounds at the wheel ? 

13. There are two wheels; one of which is 6 feet in 
diameter, with an axle of 9 inches diameter; and the other 
is 4 feet in diameter, with an axle of 7 inches diameter 
Suppose the power cord of the smaller wheel to be coiled 
upon tlie axle of the larger; what weight on the axle cf 
the smaller wheel would be balanced 100 at the power 
cord of the larger wheel ? 
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THE PULLEY. 

A puDey b a small wheel, jjr 
which turns on an axis pass- 
ing through its centre and 
fixed in a block, receiving 
its motion from a cord, that 
passes round its circumfer- 
ence. The pulley is either 
single or combined: it is also, 
either fixed, or movable. If 
a power sustain a weight by 
means of a single, fixed pul- 
ley — a cord passing over it. 
With the weight attached to 
one end and the power to the 
other — the power and weight 
are equal: and if the pulley 
be put in motion, the velocity 
of the power, and the veloci- 
ty of the weight will also be equal. But, if the fixed 
pulley be combined with one movable pulley — as repre- 
sented in the first set of pulleys above — the weight is 
equal to twice the power which sustains it; and if the 
pulley be put in motion, tlie velocity of the power will be 
equal to twice the velocity of the weight. Thus, every 
cord going over a movable pulley, adds 2 to the powers, 
and hence, in a system of pulleys, we have the following 
proportion. 

^a 1 is to tmce the number of movable pw'iiM, to U 
the power to the weight. 

14. In the second set of pulleys represented above, 
three of the pulleys are fixed, and three are moveable. If 
a power of 45 pounds were applied to the cord, what 
weight would it balance.' 

15. What power must be applied lo a cord that runs 
over 2 movable pulleys, in order to balance a weight of 
800 pounds } 

16. What power must be applied to a cord that runs 
over 6 movable pulleys, to balanc« a weight of 2000 
pomids .' 23* 
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17. If a cord, which runs over 3 movable pulleys, be 
attached to an axle 4 inches in diameter, the wheel of the 
axle being 38 inches in diameter, and a power of 20 
pounds be exerted at the circumference of the whed, 
what weight would be raised under the pulleys ? 




THE INCLINED PLANE. 

An inclined plane is a plane 
making an angle with the hori- 
zon. For instance, a plank 
presents an inclined plane, 
when one end is resting upon 
the level ground, and the other 
end is raised to any height less 
than that which would render it vertical. A convenient 
use of the inclined plane is exemplified in rolling casks 
from a cellar, upon sloping pieces of tioiber, or planks. 

On an inclined plane^ as the perpendicular height of 
the plane is to the length of the plane, so is the power to 
the weight. 

18. A certain inclined plane is 16 feet in length, and 7 
feet in perpendicular height. What weight might be 
drawn up this plane, by a power, which, if exerted on a 
cord over a single, fixed pulley, would raise 25 pounds ? 

19. What power would be necessary to sustain a roll- 
ing weight of 1000 pounds, upon an inclined plane of 75 
feet length, and 38 feet perpendicular height ? 

20. What must be the length of an inched plane, whose 
perpendicular height is 1 5 feet, that the exertion of the 
power of 42 pounds shall draw up 200 ])ounds ? 

21. On a rail-road, there is an inclined plane of 80 
rods in length, rising to a perpendicular height of 50 feet« 
What power must be exerted on the summit, to draw up 
a train of cars weighing 62000 pounds ? 

22. Suppose a set of pulleys, 3 of vvliich are movable, 
to be applied to a weight upon an inclined plane of 50 
feet length, and 14 feet perpendicular height; what weight 
upon the plane, would be sustained by 40 pounds at the 
power cord of the pulleys ' 
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( 
THE WEDGE. 

Tha wedge may be viewed 
&5 amoving inclined plane; the 
faead of the wedge, where the 
power is applied, answering 
to the perpendicular height 
of the plane. In the wedge, 
however, the inclined plane is 
double, and the force produced 
by its advance is divided into 
two equal parts, acting at right angles with each side. 

Ji» the breadth of the head of a wedge is to the length 
of its side, so is the power acting against the head, to the 
force produced at the side. 

Observe, that the force mentioned in the above pro- 

!)ortion, respects one side of the wedge, only, if the 
brces against both sides be required, then, only half the 
breadth of the head must be taken into the proponion. 

In the common mode of applying the wedge, the fric- 
tion against the sides is very great — at least equal to the 
force to be overcome. Therefore, not less than one-half 
of the power is lost; and for this loss there is no allow- 
ance made in the above proportion. The wedge, how- 
ever, has a great advantage over all the other mechanical 
powers, arising from the force of percussion or blow with 
which the bead is struck, by a mallet- The power thus 
obtained is incomparably greater than that of any dead 
weight or pressure, such as is commonly employed on 
Other instruments. 

23. Suppose a power of 50 pounds to be applied to a 
wedge, the head of which is 2 inches broad, and the side 
12 mches long, what weight of force would be effected 
on either side; if there were no friction to resist .' 

24. If a force of 1000 pounds is to be effected on the 
side of a wedge, that is 14 inches long, and 3 inches 
broad at the head, what power must be applied to the 
head; allowing nothing for friction ? Again, allowing the 
friction, which is to be overcome, to be equal to the 
forrp effwied. what powc w'll be necessary r 



«9 



ARITHMETIC. 







THE SCREW. 

The screw is a spiral thread 
or groove, cut round a cylin- 
der, and every where mak- 
ing the same angle with the 
length of the cylinder. . In 
one round of the spiral, it rises 
along the cylinder, the dis- 
tance between two threads. 
Therefore, if the surface of 
the cylinder, with the spiral 
thread on it, were unfolded 
and stretched into a plane, 
the spiral would form a 
straight inclined plane, whose length would be to its 
height, as the circumference of the cylinder is to the dis- 
tance between two threads of the screw. The inclined 
plane being thus recognised in the screw, the following 
proportion is obvious. 

•^9 the distance between two threads of a screw is to 
the circumference of the circle described by one revolu' 
tion of the power ^ so is the power to the weight. 

The length of the lever to which the power is applied, 
being one-half of the diameter of the circle round which 
the power revolves, the circumference maybe found from 
the lever, as taught in page 173. 

Tn the common use of the screw, about one-third of 
the power is expended in overcoming friction; and for 
this loss, no allowance is made in the above stated pro 
portion. 

25. If the threads of a screw be 1 inch apart, and a 
power of 60 pounds be exerted at the end of a lever 70 
mches long, what weight of force will be produced at the 
end of the screw; allowing nothing for friction. 

26. If the threads of a screw be .2 of an inch apart, 
and a power of 40 pounds be exerted at the end of a 
lever 30 inches long, what will be the force at the end 
of the screw; allowing ^ of the power to be lost in over* 
coming friction ? 
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27. Suppose a power of 48 pounds is to be employed 
to efiect the weight of 5000 pounds, by means of a screw, 
whose threads are 1.3 inches apart; what must be the 
length of the lever; allowing ^ of the power to be lost in 
overcoming friction ? 

28. Suppose the end of a screw, whose threads are 
.8 of an inch apart, and whose lever is 7ft. long, to be set 
upon a wedge, that is 15in. longatthe side, and 2 inches 
broad at die head; what weight of force would be effected 
on either side of die wedge, by applying 100 pounds' 
power to the lever; allowing ^ of the force on the screw, 
and ^ of that on the wedge to be lost in friction ? 



XLL 

MISCELLANEOUS QUESTIONS. 

1. What vulgar fraction is that, which being multiplied 
by 15, will produce | ? 

2. What decimal fraction is that, which being multi- 
plied by 15, will produce .75 ? 

3. What quantity is that, which bemg divided by f , 
gives the quotient 21 ? 

4. What vulgar fraction is that, from which if you take 
f , the remainder will be ^ ? 

5. What vulgar fraction is that, to which if you add f, 
the sum will be -f ? 

6. What quantity is that, which being multiplied by f , 
produces the fraction \ ? 

7. What quantity is that, from which if you take | of 
itself, the remainder will be 12 ? 

8. What quantity is that, to which if you add f of -^ 
of itself, the sum will be 61? 

9. A farmer carried to market a load of produce, con- 
sisting of 7801b. of pork, 2501b. of cheese, and 1641b* 
of butter; he sold the pork at 6 cents, the cheese at 8 
cents, and the butter at 15 cents per lb.; and agreed to 
take in pay, 60 lb. of sugar at 10 cents per lb», 15gallonf 
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of molasses at 40 cents a gallon, ^ barrel of mackerel at 
$3.50, 4 bushels of salt at 90 cents a bushel, and the 
balance in cash. How much money did be receive ? 

10. A and B commenced business with equal sums of 
money; A gained a sum equal to ^ of his stock, but B lost 
$ 2Q0, and then had only half as much as A. What was 
the original stock of each f 

11. A man was hired for a teipn of 50 days on condi- 
tions, that for every day he worked he should receive 
76 cents, and for every day he was idle he should pay 25 
cents for his board; at the expiration of the time, he was 
entided to $27.50. How many days was he idle ^ 

12. A and B have the same income; A saves ^ of his; 
but B, by spending $30. a year more'than A, at the end 
of 8 years finds hlhiself $40 in debt. What is their 
income, and what does each spend a year ? 

13. A grocer has two sorts of tea; one at 75 cents a 
pound, and the other at $1.10 a pound. In what pro- 
portion must he mix them, in order to afford the mixture 
at $ 1 a pound i 

14. A and B can do a piece of work in 5 days; A alone 
can do it in 7 days. In what time can B do it ? 

15. After A has travelled 51 miles, B sets out to over- 
take him, and travels 19 miles to A's 16. How many 
miles will each have travelled, before B overtakes A ? 

16. A trader bought a cask of wine, but, in conveying 
it home, \ of it leaked out. He sold the remainder, at 
$2.50 a gallon, and thus received what he paid for the 
whole. How much per gallon did he give for it ? 

17. A person having spent in one year all his income 
and \ as much more, found that by saving ^ of his in- 
come afterward, he could, in 4 years make good the de- 
ficiency, and have $ 20 left. What was his income ? 

18. A young hare starts 40 yards before a grey-hound, 
and is not perceived by him till she has been up 40 sec- 
onds; she scuds away at the rate of 10 miles an hour, 
and the hound, in view, makes after her at the rate of 18 
miles an hour. How long will the course continue, and 
what will be the length of it, from the place where the 
hound set out } 
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19. A man driving his geese to market, was met by 
another, who said — ' Good morning, with your hundred 
geese.' He replied — 'I have not a hundred; but if I 
had half as many more than I have, and two geese and a 
half, I should have a hundred.' How many had he ? 

20. If 8 men can build a wall 15 rods long in 10 days, 
how many men will it take to build a wall 45 rods long in 
5 days? 

21. A gentleman had £7 17s. 6d. to pay among his 
laborei^ to every boy he paid 6 pence, to every woman 
8 pence', and to every man 16 pence; there was one boy 
to three women, and one woman to two men. What 
was the number of each ? 

22. A farmer bought a yoke of oxen, a cow, and a 
sheep for $82.50; he gave for the cow 8 times as much 
as for the sheep, and for the oxen 3 times as much as for 
the cow. How much did he give for each ? 

23. The head of a fish was 9 inches long. Its tail was 
as long as its head and half its body, and its body was as 
long as its head and tail both. What was the whole 
length of the fish } 

24. The remainder of a division is 325, the quotient 
467, and the divisor is 43 more than the sum of both; 
what is the dividend } 

25. A trader bought a hogshead containmg 120 gallons 
of molasses for 42 dollars. At what price per gallon must 
he sell it, to gain 15 per cent.^? 

26. Sold goods to the amount of |^ 31 20, to be paid 
one half in 3 months, and the other half in 6 months. 
How much must be discounted for present payment, when 
money is worth 6 per cent, a year } 

27. A merchant imported 10 tons of iron at 95 dollars 
per ton; the fi-eight and duties amounted to 145 dollars, 
and other charges to 25 dollars. At what price per lb 
must he sell, to gain 20 per cent. } 

23. The hour and minute hands of a watch are together 
at 12 o'clock; when are they next together ? 

29. Suppose two steamboats to start at the same time 
from places 300 miles apart on the same river; the one 
proceeding up stream is retarded by the current 2 miles 
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per hour; the other moving down stream is accelented 
the same. If each is propelled by a steani engine, tk 
would move it 8 miles an hour in still water, how far from 
each starting place will the boats meet I 

30. Thomas sold 150 pineapples at 33^ cents apiece, 
and took no more money than Harry did for watermelons 
at 25 cents apiece. How much money did each take, 
and how many melons had Harry ? 

31. Seven-eighths of a certain number exceeds fou^ 
fifths of the same number by 6. What is the number? 

32. If 18 grains of silver will make a thunble, and 12 
dwt. a teaspoon, how many thimbles and teaspoons, of 
each an equal number, can be made from 15oz. 6 dwt.? 

33. What are the superficial contents of a piece of 
wainscot 8 ft. 6^ in. long, and 2 ft. 9| in. broad ? 

34. A guardian pa5d his ward $3500 for $2500 
which he had in his hands 8 years. What rate of interest 
did he allow? 

35. A set out firom Boston for Hartford precisely at 
the time, when B at Hartford set out for Boston, distant 
100 miles: after 7 hours they met on the road, and it 
then appeared, that A had ridden 1^ mile an hour more 
than B. At what rate an hour did each travel ? 

36. A father divided his fortune among his sons, ^ving 
A $4 as often as B 3, and C 5 as often as B 6. What 
was the fortune, supposing A's share to be $5000.? 

37. A prize of 945 dollars is to be divided among a 
captain, 4 men, and a boy; the captain is to have a share 
and a half; the men each a share; and the boy ^ of a share 
What ought each person to have ? 

38. A person left 40 shillings to four poor widows; 
viz. to A he left |, to B ^, to C |, and to D ^, desh-ing 
the whole miglit be distributed accordingly. What is the 
proper share of each ? 

39. A person looking on his watch, was asked what 
was the time of day; he answered — It is between 4 and 
5, and the hour and minute hands are exactly together. 
What was the time ? 

40. Divide 1200 acres of land among A, B, and C, 
80 that B may have 100 acres more tiuui A, md C 64 
acres more than B. 
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41. What length of a board, which is 8 1 inches wide, 
will contain as much as a square foot ? 

42. What number is that, from which if you take ^ of 
I, and to the remainder add ^ of ^^j, the sum is 10 ? 

43. A can do a piece of work alone in 10 days, and 
B in 13 days. If both set about it together, in what time 
will it be ^nished ? 

44.^ A, B, and C were to share $100000. in the propor- 
tion of J, \^ and^, respectively; but C's part being lost 
by his death, it is required to divide the whole sum prop- 
erly between the other two. 

46. In an orchard of fruit trees, ^ of them bear apples, 
J pears, ^ plums, and 50 of them cherries. How many 
trees are there in the orchard ? 

46. A cistern, containing 60 gallons of water, has 3 
unequal faucets for discharging it; the greatest faucet will 
empty it in one hour, the second in two hours, and the 
third in three hours. In what time will it be emptied, 
if they all nm together ? 

47. What sum of money will amount to 336 dollars 
42 cents in a year and 4 months, at 6 per cent, per an- 
num, shnple interest ? 

48. A man, when he married, was 3 times as old as 
his wife; 15 years afterward he was but twice as old as 
his wife. At what age was each married ^ 

49. Divide 1000 dollars among A, B, and C, so as to 
give A 120 dollars more, and B 95 dollars less, than C. 

60. What fraction is that, to which if f of | be added, 
the sum will be 1 ? 

61. A certain cubical stone contains 389017 solid feet* 
What are the superficial contents of one side i 

62. A father dying left his son a fortune, \ of which 
he spent in 8 months; ^ of the remainder lasted him 12 
months longer; after which he had only 1200 dollars left. 
How much did his father leave to him ? 

' 53. Three travellers met at an inn, and two of them 
brought their provisions along with them; but the third 
not having provided any, proposed to the other two, that 
they should all eat together, ajid he would pay them foi his 
proportion. This being agreed to, A produced 5 loaves, 
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and B 3 loaves, which the travellers ate together, and C 
paid 8 equal pieces of money as the value of his share, 
with which the other two were satisfied, but quaneled 
about the division of them. Upon this, the affair was 
referred to an umpire, who decided the dispute justlj. 
What was his decision ? 

54. What number b that, which being added to ^ o( 
765, the sum will be equal to the square root of 2601? 

55. Two persons talking of their ages, one says, | of 
my age is equal to i of yours, and the difierence of our 
ages iS 10 years. What were their ages ? 

56. A man bought some lemons at 2 cents each, and 
} as many at 3 cents each, and then sold them all at the 
rate of 5 cents for 2, and thus gained 25 cents. How 
many lemons did he buy? 

57. There are two cisterns, which are constantly re- 
ceiving an equal quantity of water; but the first constantly 
loses ^ of what it receives. After running 7 days, 10 bar- 
rels were taken from the second, and then the quantity of 
water in the two was equal. How much water did each 
receive per day } 

58. A person being asked the hour of the day, said, 
die time past noon is equal to ^ of the time to midnight. 
What o'clock was it ? 

59. What number, added to^ of 3813, will make the 
sum 200 ? 

60. A general forming his army into a square, finds be 
has 284 soldiers over and above a square; but increasing 
each side with one soldier, he wants 25 to fill up a square. 
How many soldiers had he ? 

61. A reservoir for water has two pipes to supply it; 
by the first alone it may be filled in 40 minutes, by the 
second alone in 50 minutes; and it has a discharging pipe, 
by which it may, when full, be emptied in 25 minutes. 
Now, if these three pipes were all left open, the influx 
and efflux of the water being always at the aforesaid rates, 
in what time would the cistern be filled ? 

62. Tliree persons do a piece of work; the first and 
second together do ^ of it, and the second and third 
togedier do ^ of it. What part of it is done by the 
second } 
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63. A man driving some oxen, some cows, and some 
sheep, being asked how many he had of each sort, an- 
swered, that he had twice as many sheep as cows, and 
three times as many cows as oxen; and that the whole 
number was 80. What was the number of each sort ? 

64. A man has a note of $647. due in 2 years and 7 
months without interest; but being in want of money, he 
will sell the note; what ought he to receive, when interest 
is 6 per cent, a year ? 

65. A gentleman bequeathed an estate of $12500. to 
his wife and son. The son's share was ^ of the wife's 
share. What was the share of each ? 

66> A man and his wife found that when they were 
together, a bushel of com would last them 15 days; but 
when the man was absent, it would last the woman alone 
27 days. How long would it last the man alone ^ 

67. A farmer sold dome calves and some sheep for 
$108.; the calves at $5. and the sheep at $8. apiece. 
There were twice as many calves as sheep. What was 
the number of each sort ? 

63. A owes B $ 158.33 due in 11 months and 17 days, 
without interest, wliich he proposes to pay at present. 
What ought he to pay, n^oney being 5 per cent. .* 

69. At what time, between twelve and one o'clock, do 
the hour and minute hands of a clock or watch point in 
directions exactly opposite ? 

70. If 3 men can do a piece of work in 56 days, and 
4 women can do the same in the same time, in what time 
will one man and one woman together perform it ? 

71. A son having asked his father's age, the father 
thus replied; *your age is 12 years, to which if five- 
eighths of both our ages be added, the sum will express 
roy age.' What was the father's age .'' 

72. Three gentlemen agree to contribute $730 to- 
wards the building of a church at the distance of 2 miles 
from the first, 2^ miles from the s^appd, and 3^ miles 
from the third; and they agree, that their shares shall be 
reciprocally proportional to their distances from the 
church. How much must each contribute f 

73. If A can reap a field in 13 days, and B in 16 days, 
in what time can both together reap it ^ * ' 
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74. A mA 6 set out together from the same place, wad 
travelled in the same direction. A travelled uniformly 
18 miles a daj, but after 9 days turned and went back as 
far as B had travelled during those 9 days; he then turned 
again, and, pursuing his journey, overtook B in 22 ^ days 
from the time they first set out. At what rate per day 
did B uniformly travel ? 

75. Two men, A and B, are on a straight road, on 
the opposite sides of a gate; A Is distant from it 308 
yards, and B 277 yards, travelling each towards the gate 
How long must they walk, to make their distances from 
the gate equal; allowing A to walk 2^ yards, and B ^ 
yards, per second ? 

76. I want just an acre of land cut off from the end of 
a piece, which is 13^ rods wide; how much of the lengtk 
of the piece will it take ? 

77. A farmer had oats at 38 cents a bushel, which he 
mixed with corn at 75 cents a bushel, so that the mixture 
might be 50 cents a bushel. What were the proportions 
of the mixture ? 

78. A grocer mixed 1231b. of sugar worth 8 cents 
per lb. with 87 lb. worth 1 1 cents per lb. and 15 lb. worth 
13 cents per lb. What was the mixture worth per Ib..^ 

79. A man travelling from Boston to Philadelphia, a 
distance of 335 miles, at the expiration of 7 days found 
that the distance which he had to travel was equal to || 
of the distance, which he had already travelled. How 
many miles per day did he travel ? 

80. A gentleman bequeathed an estate of $ 50000. to 
his wife, son, and daughter; to his wife he gave $1500. 
more than to the son, and to his son $3500. more than 
to his daughter. How much was the share of each ? 

81. The stock of a cotton manufactory is divided into 
32 shares, and owned equally by 8 persons, A, B, C, 
&c. A sells 3 of his shares to a ninth person, who thus 
becomes a memtn* of the company, and B sells 2 of his 
shares to the company, who pay for them from the common 
stock. After this, what proportion of the whole stock 
does A own ? 

82. How many feet in a stock of 18 boards, 12 feet 
3 inched long, and 1 foot 8 inches wide ? 
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83. A merchant laid out $50 for linen and cotton 
cloth, buying 3 yards of linen for a dollar, and 5 yards 
of cotton for a dollar. He afterwards sold \ of his linen 
and ^ of his cotton for $12, which was 60 cents more 
than it cost him. How much of each did he buy ? 

84. If 157 dollars 50 cents in 16 months gain 12 dol- 
lars 60 cents, in what time will 293 dollars 75 cents gain 

1 1 dollars 75 cents, at the same rate of interest ? 

85. A merchant having goat-skins, and wishing to get 
some of them dressed, delivered for that purpose 560 to 
a currier, to be dressed at 12^ cents each, who agreed to 
take his pay in dressed skins at 50 cents each. How 
many dressed skins should the currier return ? 

86. If eggs be bought at the rate of 5 for 4 cents, 
how must they be sold per dozen, to gain 25 per cent. ? 

87. What is the circumference of a wheel, the diameter 
of which is 5 feet ? 

88. A Hon of bronze, placed upon the basin of a foun- 
tain, can spout water into the basin through his throat, 
his eyes, and his right foot. If he spouts through his 
throat only, he will fill the basin in 6 hours; if through 
his right eye only, he will fill i^ in 2 days; if through his 
left eye only, in 3 days; if through his foot only, he will 
fill it in 4 hours. In what time will the basin be filled, 
if the water flow through all the apertures at once ? 

89. A man having 100 dollars spent part of it, and 
afterward received five times as much as he had spent, 
and then his money was double what it was at first. How 
much did he spend ? 

90. A hare starts 50 leaps before a grey-hound, and 
takes 4 leaps to the hound's 3; but 2 of the hound's leaps 
are equal to 3 of the hare's. How many leaps must the 
bound make, to overtake the hare ^ 

91. A grocer would mix the following kinds of sugar, 
viz. at 10 cents, 13 cents, and 16 cents per lb. What 
quantity of each must he take, to maliAi mixture worth 

12 cents per Ib..^ 

92. A grocer has 43 gallons of wine worth $1.75 a 
gallon, which he wishes to mix with anotlier kind worth 
$1.40 a gallon, in such proportion that the mixture may 
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be worth $1.60 a gallon. How many gallons at $1.40 
must he use ? 

93. Three merchants, A, B, and C, freight a ship with 
wine. A puts on board 500 tons, B 340 tons, and C 
94 tons; and in a storm they are obliged to cast 150 tons 
overboard. What loss does each sustain ? 

94. A and B hired a pasture for 37 dollars. A put 
in 3 horses for 4 months, and B 5 horses for 3 months. 
What ought each to pay? 

95. A family of 10 persons took a large house for J 
of a year, for which they agreed to pay 500 dollars for 
that time. At the end of 14 weeks, they took in 4 new 
lodgers; and after 3 weeks, 4 more; and so on at the end 
of every 3 weeks, during die term, they took in 4 more. 
How much rent must one of each class pay ? 

96. A boy bought 12 apples and 6 pears for 17 cents, 
and then, at the same rate, 3 apples and 12 pears for 20 
cents. What was the price oi an apple, and of a pear ? 

97. A certain squai^e pavement contains 48841 square 
stones, ail of the same size. How many stones constitute 
the length of one side of the pavement ? 

98. A certain field lies, in the form of a right-angled 
triangle; the sides containing the right angle are, one 48 
rods, the other 20 rods in length. What is the length of 
the other side ? How many acres in the field ? 

99. The following lots of sugar, from Havana, were 
sold in Boston on account of owners in Cuba, at 12f 
cents per lb. Required the amount of sales for each 
owner, allowing draft 4 lb. per box, and tare 15 per cent. 

A's sugar, 21 boxes, weighing 107941b. gross. 
B's sugar, 70 boxes, weighing 359801b. gross. 
C's sugar, 84 boxes, weighing 431761b. gross. 
D's sugar, 105 boxes, weighing 539701b. gross. 

100. How much money on interest at the rate of 6 \ 
per cent, a year, from February 16th 1835, will be suffi- 
ijent to meet a c^tom-house bond of $ 1464.45, which 
will become due on 10th of January, 1836 ? 

101. How many shingles will cover the roof of a house, 
which is 40 feet in length, and has 30 feet rafters, sup- 
posing each shingle to be 4 inches wide, and each course 
to be 6 inches ? 
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102. A mercbant sold a piece of cloth for |j^40, mi^ 
by so doing, lost 10 per ceDt. For how much should ho 
have sold it, to have gained 15 per cent.? 

103. A merchant received on consignment, three par- 
cels of hops, viz. 450 lb. from Allen, 8901b. from Brooks, 
and 5101b. from Chase. Allen's hops were found on 
inspection to be 33^ per cent, better than the others, but 
it was necessary to sell them together, at 12 cts. a pound. 
How much must each owner be credited? 

104. Three parcels of beef, of 60 barrels each, were 
received at Baltimore, from Boston, marked, W, X, Y. 
The lot marked W was found to be 50 per cent, better 
than the others. The whole was sold together at 10 
dollars a barrel. How must the sale be adjusted between 
the owners of the beef ? 

105. If iron worth $4 per cwt. cash, is sold for $4.50, 
on a credit of 8 months, what credit should be allowed 
on wine worth in cash $224 per pipe, but sold at $242, 
to make the percentage equal to that on the iron ? 

106. The number of terms in an equidifierent series ia 
11, the last term is 32, and the sum of the terms is 187. 
Find the first term, and the common difierence. 

107. Amerchariltbas three notes, due to him as follows; 
one of $300, due m 2 months; one of $250, due in 5 
months; and one of $180, due 3 months ago, with inter- 
est; the whole of which he now receives. What sum is 
received on the three notes, allowing money to be worth 
6 per cent, a year ? 

103. A lady has two silver cups, and only one cover. 
The first cup weighs 12 oz. If the first cup be covered, 
It will weigh twice as much as the second; but if the 
second cup be covered, it will weigh three times as much 
as the first. What is the weight of the cover, and of the 
second cup ? 

109. Gray of Baltimore remits to Degrand in Boston, 
for sale, a set of exchange on Londo% uie proceeds of 
which to be invested in certain merchandise for Gray's 
account. On selling the bill at 10 per cent, advance, 
D received $8600. How many pounds sterling was the 
bUl drawn for, and how much is D to lay out for G, re- 
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serFing to himself ^ of 1 per cent, on the sale of the bill, 
and 2^ per cent, commission on the investment ? 

110. The greatest terni in a series of continual propor- 
tionals is 10, the ratio 1^, and the number of terms 12« 
What is tlie sum of the series ? 

111. What is tne area of a circle, the diameter of 
which is 200 feet f 

1 12. What sum of money must be put on interest, at 
the rate of 6 per cent, a year, to gain $27.83 in 11| 
months ? 

113. A person found two sums of money; \ of the 
first added to ^ of the second was $ 120. The two suras 
together were $400. What was each sum ? 

114. What number is that, whose cube root is equd 
to the square root of 361? 

115. If a family of 9 persons spend $305. in 4 months, 
how many dollars would maintain them 8 months, if 5 
persons more were added to the family? 

116. Bought 5hhds. of wine at 1 dollar per gallon, 
cash ; having kept it 3 months and 23 days, I sold it at 
$1.20 per gallon, on a credit of 5 months; 16 gallons 
having leaked out while in ray possession. What was 
my cash gain r 

1 17. A grocer having sugars at $ 12, $ 10, and $8 per 
cwt. would make a mixture of 30 cwt. worth $9 per cwt 
What quantity of each must he take ? 

118. What sum of money on interest at 6 per cent, a 
year, will amount to $ 1295.19, in 13 months 6 days ? 

119. How much must be paid for the transportation 
of 7261^ lb. 60 miles, at the rate of $10 for the trans- 
portation of 20001b. 47 miles ? 

120. A farmer sold 17 bushels of rye, and 13 bushels 
of wheat for $31.55. The wheat, at 35 cents a bbshel 
more than the rye. What was each per bushel ? 

121. A man bought apples at 5 cents a dozen, half of 
which he exchanged for pears, at the rate of 8 apples for 
5 pears; he then sold all his apples and pears at a cent 
apiece, and thus gained 19 cents. How many apples 
did he buy, and how much did they cost ? 

122. The sides of two square pieces of groimd are as 
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3 to 5, and the sum of their superfickl cooteats is 90600 
square feet. What is the length of a side of each piece ? 

123. If 96 boards, 15 feet 6 inches long and 14 inches 
wide, will floor a place, how many will it tsie if the boards 
are only 1 1 feet 4 inches long and 9 inches wide ? 

124. A certain club spent at a supper, 43 dollars 56 
cents, atid the expense oi each was as many cents as there 
were persons in the company. What did each pay? 

125- If 20 feet of iron railing weigh 1000 lb. when the 
bars are 1^ moh square, what will 50 feet come to, at 9 J 
cents per lb. when the bars are |^ of an inch square ? 

126. A stationer sold quills at ^1.83^ per thousand, 
and gained ^ of the first cost ; but quills growing scarce, 
he raised the price to $2.04 per thousand. What did 
he gain per cent, by the last sale i 

127. A merchant purchased goods to the amount of 
3472 dollars, which he sold at a loss of 12^ per cent* 
and invested the proceeds of the sale in other goods, which 
he sold at a profit of 13 per cent. Did he g^in or lose 
by these transactions, and how much ? 

128. A house completely finished, has cost the owner 
$ 12894; it is 4 stories high, and the ground floor is 
divided into two shops, one of which is let at $225, the 
other at $200 a year; the three upper stories are let for 
$450 a year; the annual expense for repairs is $36.89. 
What per cent, does the house pay.^ 

1 29. A merchant in Boston received from New Orleans 
a bill at 30 days sight; he allowed 1 per cent, discount 
for present payment, and received $2530.44. What sum 
was the bill drawn for; and what was the discount? 

130. A merchant sold a parcel of coffee at 15 cents 
per lb. and lost 10 per cent.; soon after he sold another 

farce], to the amount of $525. and gamed 40 per cent. 
low many pounds were there in the last parcel; and at 
what price per lb. was it sold ? 

131. G received from H 7601b. of rough tallow to try 
out, at 60 cents per 100 lb. clear, and was to take his pay 
in rouch tallow at 8 cents per lb. ; G returned 6151b. clear, 
and H paid him the balance due to him in rough tallow. 
Allowing 18 per cent, for waste, what was the balance 
due to 6 ? 
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132. A merchant received on consigament 3 lots of ^ 
hops, viz. 8101b. from Allen; 7201b. from Bond; and^ 
1872lb. from Cook. On inspection, Bond's hops were- 
found to be 12^ per cent, better than Alien ^s; and Cook's [ 
25 per cent, better than Bond's. A sale of the 3 lots to-t' 
cether was effected at 10 cents per lb. What was the 
just share of the amoimt for each ? 

133. A and B hired a coach m Boston to go 50 mSes, 
for $25. with liberty to take in two more when they 
pleased. After riding 15 miles they took m C, who wished 
to go the remainder of the journey out, and return with 
them to Boston. On their return, at the distance of 25 
miles from Boston, they admitted D for the remainder 
of the journey. You are required to settle the coach hire 
equitably between them. 

1 34. Suppose a rope 7. 1 365 rods long, to have one end 
attached to a horse's head, and the other end fastened to 
a stake, in the centre of a field; how much land will the 
horse be allowed to graze upon ? 

135. A cistern is to be constructed, in the form of a 
cylinder, to hold 850 gallons. If the diameter of the end 
be made 6 feet, what must be the length of the side ? 

136. Suppose the propelling wheels of a locomotiire 
engine to be 3 feet 4 inches in diameter, and to make 390 
revolutions in a minute; what distance wiU the engine 
move forward in one hour ? 

137. If 12 oxen eat up 3 J acres of grass in 4 weeks, 
and 21 oxen eat up 10 acres in 9 weeks, how many oxen 
will eat up 24 acres in 18 weeks; the grass being at first 
equal on every acre, and growing uniformly ? 
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